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]Non:. ~()'vin '4 U:» the nnthui 's in tlu^ Wost, ]>rot>f vf'i.iH nofc read by luui; lieifr'o a 

number of <> poyraphi.-.ai ei i'ois occur, wli'icb are here coin'ctcd, 

i’ai;*,' bOi, lino '-^0, for read 
J\ayu) JifH} lb, Ibr ZV-vo' read iVnr,-, 
brK. lirie 11', foi- lon'er read 
Pa; 4 e (JO'J, line b?, for Hall read HvlL 
Pay'e bb(i, tine ‘Xb, (bdo Ih'nd. 
ibiye ribb, line ':j7, for o/v' r; ad ll is. 

(.bi\ line lb, for II n ad l.VliL 

I’aye (if, b line lb jV(jm ludlom, for 7, a jMoid (i, X. 

I’aye 0(14, line lb from betlorn. i't)r 7 h read <!, II. 

i’a^o b(i (, line 10 from bottom, for 7. e read ti, (\ 

Pan'f' Ob'f line 0 froin hoUoiti, loj- 7, <i lead <!, J). 

ibM, lint' t; Irom botlom, Jor 7, r re.nl il, 4C- 
Paye bf>b, hue 1 frc.mi lo)j, )‘(n- 7 read b, J'\ 

Pa^je (Jbb, litie 5, for Tn hiotodfs n.'ad VVr/afPodr,',, 

Paite bbb, li?u' 14, for f Vr ire.aeuio.v l ead (J}iiroi}(un ds. 

I'ayi' bbb, line be, for b, ^ iea<! ii, 0, 

i*aee bbb, line, b j'rom bolfoin. for Smerion read Mmerton. 

Paa;e. btlb, line ;.M, for 7 r/art k read b .A, I-, I. K. 

Pa^:e «i(>7, lire' ib, 4'or I'l l eab U, 

P(Ure bb', liije vd, f(n- i>. — remi /a G'i 1. 
i 'aye b7b. liiM' b, f\iv H n \ rtaid iim'dlyphts:, 

0),'-' e jT'id nhk i. 

lb(e(‘ 0.^4, line 10 from btOLtym, for riiorinn read chorioi. 

Pa^ie, bsif Iin(' b~, ibr read ip. bbO). 

!*aee b;M, lim' db, i'or hnitmisf I'l-ad i.'iilninoUiijisl. 

Ibie'e, bob, line bi, for d a tc,ol ! o. 

I’ayv, bob, line 10, b^r I V read LXV. 

Paue b!)b. line JO, foi’ larra rrmodav read iarm u maift. 

J'aye^ 707, line bb, al(e,r^/. in, serf, li'.ib. 

Pud'e 7ld, lino bT. ai'ter At‘}ytipiri,nn im^ert Hsunuiia, 

Pa;,:e 7|:.{, liiie dif f(‘r a nidiiaii read rn-iu^l i u m. 

7]b, lint' bb. for A tiipj Hh/ta r-eati AniUi'illiiiii. 

Taee 71b, line lb, for b read 7. 

I’a^o 7 is. line db, fm- b, h. read 0 h. 

Pa,t;'e71;f liiU" 7 l'’■ 0 ie, imtiom. for nifidfa re.ad nit-’a. 

Pa;.p\ 7do, line d rrom hotto'n, t‘or rea l I'Jiis . 

J’aee i'db, !lm^ d!f tor Li: H^nu'f read L- H<in>v. 

I’a,!'!', 'i'.’b, liih' 1 from hoilom, alfur I'lp. imse.rf l.e, I’l. I/XVI. 

I’aee 7d7, line d from hotloni, fen- I'rn.^ploia reaii c>a.<.sujn‘aa. 

Pae-e 7‘d7, tin > b iVom hofTom, for ii^'jtsrjtii read drji UnrL 
ra^e 7d0, !di<> 40, for Ae- y/ road hnal. 

Pact 7b0„ lino 7 from liottoiu, for l''a\’ reail Sa\. 

J’ude 73t), line !» Jium hoHom, for inuria read )tiu{'ina. 

Paiie 730, lino^ ib Ifoin hot tom, for cinrrt'd Poster nawl fahricii Xo Ci 
Pac;e 7b3, line 14, for cUtrata rt'ad cUd ala. 

7b, b, line b fi'om hettom. after insert Tbd. 

Payo 7b7, line, b from bot tom, for bd read .‘M. 

Pao;^' ''7d, line, Pi, foi‘ cunrtnet'i' s read ruruniijl'in. 
fbido 77b, line, 1(1, f.)r (jninl read s/ntuf. 

Paei; 771, line 0, for apilOjIia noad fijdi/nfia. 

Pae'e 77 ,], in Hplifipniid read / ‘idpifonitf.. 

Pag’o i'74, line j,4, for Hifhtia'i'ia la^ad Jhuduni'yUt. 

Pa^^e 782. lined, for pampl tiaii ixj read pampinuirix,. 

T8b, line 20, for 5b read 51. ‘ 

Page 7bb, line i, i'ov jhiudi/. n-ad flavida. 

Page 78b, line 17, t'oT dlrpthioaenis road Hrpth.roncdriit. 
l*a.ge 700, line 32, for Pifdsiiiphom read Friafixdiora. 



K lit Tfc A. ^1? Conti u lied. 


T04. li nos I I, 1 dele u'hn'h huii/ i n funr Ua rc the oak on which it feedis and attack the apple 
PuaioTlU, liiK' I iVttju bottom, for Le Barm n'ad Le Baron. 

Pain* 7lO, iiiir 1 1. Ibr Le Barn/ road Le Baron. 

iiiK"^ l<i. .‘17, ibr Tarnicaii ?-oa,d T/nn/rus. 
raiAO liiio‘Jt, {'oi Lapper naid lAippef. 

IN DK X. 


KfO’ >inBvi)trrin>‘ road Aniaopferyoc- 
For .'I rtaui Anoit/J//. 

For Badinieriii I'tool B:!, h iih'ria 

Ibo' ('.diroroi;!)) L:;|))>i‘r Moth rva I {^aiifbrnian LappoFTtlotb, 

For (Viocatue ri-ad ('h!o'n/lii.'<. 

I'or <*Iisi<'<‘aiivi.a. r'otytrieta. road mnpn co/i.AiV'fa. 

For iloyor.otiiipa poiapimifiny I'oad (■htrrorampa panipinntri.i. 
For' Btei /'en p/idoanfn ir-.id Din rra pf^>h)nijata. 

For Pnr.iphora {<''jea.nii read Dnryphoro dej-pittii. 

For Kpiraainm- road Epicnuta, 

For BryBdontiiU read Kruthroneuris. 

For Knfirehea read Bnfitekia, 

For Kxcoruta read Bxorlda. 

For .Fyrytoina laad EnryVnaa. 

For Jh.dliea, eai'vnieinii road llalfiea r/icitmeria. 
t'or Lioi/i'i f'< .'(<1 l.n {/(/:. 

For Mr.roniyya road MeroiHp.-^a. 

For VrhtoplairH load rri-di/diora, 

F’ot Toriiicn.s read lamiroH. 



REPORT OX THE ROCKY FOUNTAIN LOCUST 

AND OnrDR rXSKOTS NOW iNiriJDNa OR f.llCELY TO INMlMo: FIELD AND 
GARDEN ORORS IN THE Wi:STERN STATEr^ AND TERRlToRIE'^. 


By a. S. Packard, An ., M . 


OP TliANKMlTTAL. 


I'EARODA Academy oi’ ^Sciennrn 

fSideDO April 2R, 1877. 

OEilR Sir: T liercuitli Rro.scRt a on tlio Eocky AFountain lo- 

(aist and oilier inst^oLs injurious to tln^ and garden erops of tlie 
\V(‘steiMi l'en'ilori(‘s, inehiding a ieov injurious s|MHaes found on the INd 
cifieeoast, YliieiiHeei ion of our (Tnion is happily reiuarkaldy exeni))!; from 
noxious ins(‘(hs. I have iiiehided iii the repoi t a few forms found injnr- 
ing; llie tinduM’-triH^s of (kdorado, and deseribml oMku’s, YhieJi, Ifom the 
liaJndsof their alli(‘s in Hha M. astern States, will nndouI.)l.,ed!y in l‘utur<' 
years be more, or Irrss destrnetive. I hare also introdueed ac(a>unts 
of certain ('.astern sp(‘(f!es which \vill probably From time to tinny be 
ti'ansjiortrMl to t InfWh'sDn-n Stati's and 'ren-il(n’i(\s east o!d!u* gr{yat plains. 
Aeeounts of tin*, (‘olton army-worm, {he nortlnu'n ai'iny-worm, as W(‘li 
as (he tobm.*,eo-worm, etia, are iulrrMlueed to give. <‘om[deteness to tin* 
:subj( (A. 

Ay n'port is partly hascil on tin* resubsolH aineiiiniloloi'ado, Wyoming, 
and Utah, while a(ta(‘hed for sevi'ii we(*ks to \ onv snrv(*y, latr' in June, 
tlie wInJe of July, and laniy in August, 1ST5, 1 Imve also wvvhrd assisis 
auee ifom i^lr. P. \l, Uhler, w1n>, as a. member ot > (urr Sumuoa \'isite«l 
(m)h>rada) tin* sanie siunrner. ;dy thanks are diuy to him as wr'd as to 
j\D‘. \ViUiiim Ifyer.s, r>f Denver, LkJa., (sliiov of the ihieky ?>IounD 
ain Ntovs, fer >alnablo infoimialion regarding tiie loensi, a,nd also 
to Mr, rloici fj. Ihirtoot, (oirator or the iSalt Ba!;(‘, 'Mii><nun, for notes 
on dies! rueJiv(‘, iiisoets in Utah, Aadvuowledgmenls and t hanks arc due 
to otiier gimllemen xvJiose names are luentioned in the Ibilnwing jiages. 

Some oi' the matter lela.ting esp(*e/ml!A^ to ('astaum imsmds is taken 
from my own notes made for a., nund^er of y( ars [arst in Alaiiie and 
Massachusetts. 1 sliould also aeknowledge tlie importani intonnalioii 
and innstrations derived from Die nine annmd n^posls (jf PnfL (k \\ 
Piley, State entiumdogist o( Missonri ; from tiny louitium annual tvporis 
(d‘ Dr, Asa Pitch, Stale eutomologisl of New York ; as w(*!! as liarris’s 
‘’Treatise on tlie Injurious lusects of Massachustdtse' Some of the 
t.nds and a larg(‘ jiroportion of the iihistrations are tainm from my 
‘’Abiide to the Study of Insects,'’ )>ublish(Mi by Us ury Ilolt A (Tc, New 
Yoi'k, and from the ‘^American Is’atnralistJ' 

In pn‘i>aring the a(ycounts of the Hessian 11} , wlieat midge, Mm wlieat 
joiin-worm, and ehiindelmg, as well as the. cotton armywvoi’m, i fieenme 
painiully aware of tiny niireliable and fragmentary natun^ of our knowb 
('dge of the distribut ion and habits of these iui^ects, and oi tiny great need 
of a. systematicand thorough imiuiry into tlieir iialural history. 

5.-0 
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The facts liere ])reseat(Ml may often seem di scon nee ted and desultorv, 
but few ex(‘e[>t experts in natural history are perhaps aware how ditli* 
<ailt a task it is to follow out the transformations of any i)articular in- 
sect, and study tirorou^dily its habits in its dilferent stages of growth. 
Unlike tishes, l)ir(ls, and (puidrupeds, whicdi have similar habits at all 
stages of growth, an insect, with its three sei)arate stages of larva, pupa, 
and adult, leads, as it wen% three lives, with ditferent surroundings, ami 
in each of these stages may be regarded a^s a ditferent aninjal. Then it 
is often ie\trem(‘ly difticiiit to ascertain of wliat b(H‘ll(‘ or moth or bee 
such or sncl) a grut) or caterpillar is the young. Onr entomologists are 
]n)t niinuuxnis (uiough, and often, from their time being taken up with the 
pursuit of their profession, usually not that of semmee, are unable to be 
long enough in tlic iield to observe* Ibr themsidv(^s the. habits of insects. 
Unfortunately, also, so backward is thr^ sciem^e of entomology in this 
('ountry, that its students are at j)rescnt fully engrossiMl with the labor 
of classifying and deserilung tlu^ a.dnlt insecis. When it is to be borne 
in mind that there are witliin the limits of the United btat(*s, probably 
at a low estimate, 10,000 specues of Jlymnioptvra (bees, wasps, ichneu- 
niondlies, saAvd]i(\s, etc..), nearly as many bntteiili(vs and moths, about 
10,000 species of two- winged tii(\s {Dijytcra)^ as many beetles {(Jolcoptem) 
and bugs (flemipiera)^ and sciveral thousand sj^ecies of grassho[)pers, 
etc. (Orthoptcra)^ arul nenropterous insects, smdi as di’agon-tlies, cad- 
disliies, etc., etc., the Avhole auionnting to upward of 50,000 species of 
insects, not to speuk of the s}»iders, mites, and ti(‘]cs, centipedes and 
iui]li[)edes, it is evident that in the rneri^ preliminary work ot idimtily- 
ing and properly deseii!)ing these niyiiad foiuns — an intellectual work 
re<piiriiig <juite as irnicJi good senstg discretion, and knowledge tis is 
sho\A n in the ])U]‘suit of m(‘<li(*i}ng the law, or tciu'hing — it is (ivident 
that all this w(U'k, wliieli is simply preliminary in its nature, is a vast 
one, and tliat the combine<l ex(utions of many Jiiinds over s<nn.u'al gen- 
erations will not exliaust the siibj(U‘(. As it is, there are in thisconntry 
oTily about tliirty (udomologists who publisli anything nOalingto in- 
sects. lte(;essary as it is, this woiT of elassiheation is l)y no niea)is the 
Jiiglu'st and most usdul bramii oi‘ natural seimnux lb* who studies 
carcOun^y Iiabits and stnalure of one insial., and, il' it is iiij?n‘ious to 

agriculture, lays l>efore tht^ faJ incr or gard(uuer a true story of its life, is 
a true benefactor to agricuiture, ami at the* same time benetits science 
mon*. than he, who describes linndreds of new sp(‘C!es. 

We ]ia\'e little iibai ftow many kimis of insiaUs aie [ireying lipon onr 
held and garden crops, our slnuli^, ornamental, and forest trees. There 
are, ])robab)y, within the limits of our country 5,001) dirbu'cmt kinds, 
wlii(*]i .‘ire eitlu'r at juvsent engaged in the work of devastation, or are 
destined to be, with the growth of civilization, which means in this in- 
stance the destnietion of Uie natural food of tliese insects and the sub- 
stitution of a similar diet, oar choicest grains and fruits, ia its stemd. 

In tiic (lens(ly-poj)ulated countries of Unrope the losses o(*a*asioned 
by injufioiis insects are most severely felt, thongli from many eans<\s, siicli 
as tile greater abnndariee of their insect-parasites and the I'ar griaiter 
care taken by the people to extermirnile tlieir insect-enemies, they have 
not proved so destructive as in our own land. MM. Pasteur and (Jua- 
trefages, whose names are illustrious as original investigators, wiu'e com- 
luissioned tlie Uremtii government to study tlie causes of the silk- 
worm tiis(ms(‘, and, as the result of their studies, silk-milture, an 

in(er<‘st involving millioirsof dollars, will probably again be n^stored to 
UraiH'<‘ and Italy. Itshonld benunembered tlmttldsremarkable n^snlt: is 
due, primarily, to most abstruse researclies upon a mieroscojiie plant 
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^bv specialists, for the pure love of scieiiee. Their eioister studies, put to 
practical account, vSa\T\s the destruction of one of the larj;p\st agricul- 
tural interests in Southern l^hirope. In like maiuier, liad the Unipa.l 
States encouraged the entomologist and botanist in their stinih^s, aiui 
caused thefu to be turned to practica.l account, we should not have had 
to giv(‘ n]> the cultivation of wlieat in the Northeastern States; our cot- 
ton-croi) (a>uld jjerhaps liave been doubled, and our garden and lieid 
crops wouhl liavc regularly yielded a steady return to the producer. 

]j(‘t us look for a moment at the losses sustained in tin*, Unirt‘(l Stat(‘s 
from the attacks of insects. The annual agiicuUyiral products ot this 
country by tin*, last, census amounted in value to 8‘J,r)00,()(a),0{)0. ()j‘ this 
atnonnt we in all [)robal)ility anni(allj/ lose over sJlM)i),OOP.(MK) jVtun Mie 
a-ttacks of injurious insecls alone. "J he loss(*s from tin* ravages of the 
locust in the l)ord(‘r States in 1874 were estimated at $io,()b0,0()0. Tlie 
estimated money loss occasioned by the chiiiclidnig in Illinois in IStil 
was over 78, 000,000; in Missouri, -in 1871^ it was eslimat('d at not less 
than 1^10,000,000. The average animal loss Irom the allaeks ot the eot- 
tou-worm is probably bedweeu 8:^5,000,000 and $50,000,000. Add to 
these the losses sustained by the at.ta(*ks of over a thousand oilier spe- 
cies of insects w hich allccd our cereals, forage and held mops, iniit-trt'es 
and shrubs, gardeii-vcg(*tables, shade and ornameutal tict‘s, as wadi as 
ourliardand luin^Morests and stored fruits, and it will not be thought 
an exaggeratiou to put our aniiual losses from the ravage's of insecds at 
$200,000,000. Jf (Ire peojde ol‘ this country would only look at this an- 
nual depict ion, t his alisolute waste, which drags ]:(*!* (laekward in the 
race wn'th tlic ('uuntrics ot llu* Old World, tlH*y might s(*e the necessity 
of taking (‘tfcctual preventive lueasures in vi^sfraining The ravagi^s ot 
w ilh earimind foi’e.t hough t, based on t la*, obsei’va! ions ot scien- 
tifn^ imni. 1 bidieve that tiom $50,000,000 to $100,000,00(), or from one- 
qunrP*!' to one-half ot tins annual waste, ceuld saved to the country. 
Jl istolx^ hoped now that, the National (Government has caused the 
locaist evil to be invest igated, Siudi otiu-r iiis(*cts as tlio (*hi]ielebug, 
cotton-worm, Ib'ssian tly, Ac., may henailN'r be examined auvi j’cported 

U])01l. 

W ith thanks tor the lilieial spirit you have slmwn in causing tiie in- 
jui'ious insi'cis ot tin* Tenitorics survey(*d by you to be stmiievl, and for 
the gi'iicrous wniy in which this n-port has bc(*n illust rated, thereby 
gi'catly increasing; its practical us(*fu]ness to tiie peo[dc rd' llic 'JVrrito- 
ries visited, 

1 remain, very Irulv, yours, 

A. tk PACKAKD, jR. 

])r. F. V. IfAYDEN, 

U u Itcd ISldlcH (f Ch a /v/c. 


INSFCT8 IXJUFINO C’EREALS, (iUASSES, ET(J. 


Tfia A\a:s'ii;uN MioeATonv Loces'q Calojffntvs of nnioimis, 
ically in vast , swarms in Ulali, MoiUniia, idalio, Dakota, in itiMli Aiiim ua, aii<l Colorado, 
aiul T<‘,\:is xnd Indian Tfri’it.oiy, and j)oriodio:illy jniaratiua oast ward to Miimosota, 
Lowa, iNchrasloj, Kansas, and Wost-fnai iMissoni i : a imMlinm-sizod *:! asslan'C'-'C w it h rod 
Iliad ooasaiainj^ onliro iicOds oi* giain, oorn, ^rass, oto., oal in;,; boiii stalk and 

loaves. 


As a study of Hie habits, distribution, an?l ravages of the Avesteni 
migratory locust is of s})m*aal im]M>i'lance-, aud tin*, desire for frcsli in- 
formation regarding the halhtsof the insect in its home on the elevated 
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]>1aD‘an of Uie ivorky ^lounhiins I(*<1 [’^rolessor IIay(](ai to nr;s4(‘ me to 
special attention to tlu‘sc ])oints, I shall devajh* a (1 (‘h 1 ot* 

spaea.^ to a desiait)! ion of the liabifs of this insmd, whost^ lava^es have 
been and are still destined to be so <?aIamlfons. 

I will lirst ei\e an a(a‘onnf of my own observations in tlie Western 
d'erritori(*s, and then ^ive a u<*>en*al account based on the facts observed 
by difierent entomo]o;Usts, ami close with suuU^sstions as to the renuHlies 
to be (nnployed ami nu‘asnr{‘s that should be taken by Gov(U’ninent and 
{State and Teri'itorii^l autijorities to antiidpate t'ufure invasions. I have 
not atteinj>ted to ^ive.a full historical sketch of locust iifvasions in the 
line of States lyiipr diK^Tly west of the .Mississip])i Iliver, bei^inniipc^ 
witli Minnesota and (Midin;^’ with Texas, forming;- the east<‘i‘n limits of 
the locust i(‘^i(nn since tliis has already Ikhui done by rrotessoi’ bi](‘y 
in his seveidii and eij^hlh annual reports on the injiiiious insects of Mis* 
souri, and fh(‘ iiuds aiven by him and others .are epit.omizeil in the tab* 
uhi)' view of the, locust migrations inserted near the end of tlie prescait 
rej)on. Mr. Alhan AVhitinan, in his valnable ^Mb‘poit on tlu^ Koeky 
Mountain Locaist, foi* is7lk-Mias ^dven an aia'onnt of tlH‘ locust in vasions 
in that State, with va]n:d)le notes on the habits of the insect, hhom the 
data lie has there j)nl)Uslied i have l)e<m able to (‘oi'r(*<d rln^ tabular vi(nv 
of locust inx asioiis I had (axtiauded tVom my rej)ort and publislnMl in ad* 
vanc(5 in (lie Ameiiean Natiualist for Januaiy, 1877. In adalitioii to 
wind is star('d in ]jis report for 187fk Mr. ^Vhitman waites me, umh'r 
date of February IS, 1877: I cannot timl th.at there was any ai)pear* 
ance of h)custs in ^Minnesota in ISoo. Tiie only authority that I kaiow 
lor it is the nrticlo hy .V. S. da’vior, in rlH‘ Smitlisonian Jb'])ort for 187)8, 
whi('.h numtions tlnnn as ap})earin<4- on the resrr\ atioiis, or, at least, 
union;;' llu' Indians.’’ 


'nrr: .liut st in u<.)Lorai)D. 

I first saw tin: (df( (ds ot the* rava.e'es of this ]o(Mist aloni;* tliC I'ailroad 
leadinu ti‘(an ( 'a meron, to ivansas (fdy, fhine 1^1,1870. It was 

stated to im‘ that the de\ :-,slations of tln^ ^^rasshojiper (‘Xiemh‘d ovei' an 
iU'ca of S(|uai(‘ miles, b(‘;4iiinin,i;’ a(: a [)oiijt about oO miles ('ast of 
Keai’iiey and (‘xtendiicv about 7t) miles vest, of JCaiisas Firy, At this 
date the hxmsts had l«‘lf the eoiintry two weeks pievioiis, bid a 
IVnv feeble strae.alci's lu^in;; led, with vvd mite uikLt’ the win^s. Tlie 
corn ;unl wlnad ti(dds were bare^ now and tln/n S(adt(u<‘d, half-eaten 
corn-stalks indi(‘ated tli(‘ foi-mei' j)i'es(*nee ot a lloin ishin^' tiedd ; raredy 
had a Indd hdt untomdjed. It was evident that the swarms weie 

hx'al in their attaedas. As regards the devastations of fhe. locust in 
31issouri in l87o, tin: r(*ad(‘r is referred to Idrof. C. V. Kiley's Ei;^hth 
ib'port on the 77o\ious, Leiudieial, ami orlnu' 1 nseets of the Slate of 
Missouri,” l87f>, wheic am[>h' details are uiven. 

At Lawreiuay Kaiis., the town ami surroundiuR’ country ha<l been 
f5WT‘pt by vast swai'ms, ]<‘aviu;; scarcely a ;4re(‘u 1 hin^n, except in one 
poi tion oi' th(" tow n wliivdi had be^m hdt untouched. IJidil fJune 25 tlm 
air had been tilled with locusts ilyiup; at a j^reat jici;;ht, but alter that 
date th<*y were not seen, ami but a few stra;;’;;lers were? observed, hoj)- 
|)in^' feebly al)out the I'oadsidc. Tlie marlvs of their jaws were ajiparcnt 
outlie fences and on the bark of aiiple and iicach trees, in which rings 
liad bemi gnawed. The grounds about one house had bexm protected 
by turn'd boanls nailed to the fence, and bymiitelics within the inclo- 
sure wliich were emptied as- fast as they w'ere Idled, at least 70 bushels 
having hrvn taken out. An attempt was made to save valuable hr trees 
by covering tiiem with blankets, the edges of which wen? kept down by 



PACKARD.] THE LOCUST IN COLORADO AND KANSAS. 5!}3 

blit still tlio locusts crept under. Pcacli-tn^os wore dofolinted, the 
IVuit devoured, and the vstones ieit attached to the stems, while the 
branches were girdled. As tlie Inibits id* t he grasshoi>i)er were studied 
at Lawrence by Prof. F. JJ. Snow, ot* tlie University of Kansas, and 
]>nblislted in the Transactions of the Kansas Academy of 8cien<‘e for 
187d, I condense his stateirumts as the results of the observations of an 
a(;(*oa)|>lished entomologist living farther west than any otluT trained 
observin’. Professor Snow hrst observed tlie reijently hatched loeaist on 
the.tUli of April. “They wem very diminutive in size, and wlien dis- 
turbed l>y my walking a.mong them, would hot> only two or threi^- irndies 
high, looking vtny mncli like the grains of sand iiiVajiid motion upon a 
vibi-ating acoustic ])late.’? About the lOth of May the young locaists 
began to desert their hatching-grounds, which, it should b(‘ borne in 
mind, is where the loeusts wliich liad arrived from thi^ ivocky Mountain 
jilateau during tlici previous summer laid their eggs, the latter being 
th(» ])ai(‘nts ol the brood observe, <1 by Ih’ofcssor Snosv. As these locusts 
increased in size tln\y spread around, and it was at this time, namely, 
before the wings are tornied, that they were most injiirioiis. In lifty- 
fivc days after hatching, the loiaist acipiires its wings and takes lliglit. 
They were tirst semi to rise and take thght, for their final departure, on 
June 3. Ly the l!ith of dime, just two weidvs I'rom the tiimmif their 
last molt, vm*y few remained in the [mpa. (or partially-wingial) condi- 
tion. The dcstrnetion in 187.1 was (*onliiu‘d to a, narrow strip on the 
eastern liordcw of ivansas, along both s des of the Kansas Paiafic Kail' 
road. 

Between Ijawrence and Tofieka the damage was much loss than about 
Lawrence, and w(‘st of Toja’ka 1 ('onhl not see that tlu'i (‘I'ops had been 
affeided. At Fort Itiley \'(uy few lomists wme Siam along the railroad- 
track. l\eachii)g Denvm’ June ltd, a few locusts, tin* remains of the spring 
swai ins, wme si^en hopjiing over tlu^ ground. At Dimviu’, lAM l teel; 
eh^ ation, the \ ohng hatidi from March 15 until May H ; tluu’e is an early 
and a la(e brood. A farmer told us that he saw the young on the suonv 
March -0, and again after aiiotluu’ fall of snow IMarch “8. A mouth 
latei*, about the middle of April, a second brood, and about the middle of 
Alay a third brood aiJjiears. 

At Bouliler t he injury from grasshopfiers had been liglit ; tlie. gness- 
bopfiers ai)|)eared in greatest numbers about the 1st of May, strijiping 
some cornlields, and destroying about lialf the iwop, and then went up 
tlie Bouldiu* Canon, Alay 11. They were still not infrequently seen on 
the plains. 

June .‘>0, at .Nederland up the Ihinlder Canon, 1 first saw the locusts 
Hying in the air, toward the west, the- wind blowing from tlie east. 
Tlieir pujae were very abundant on grass, logs, etc. I was told that 
they had become Hedged on the 21th-‘J7th, ami immediately bi’gan to lly 
westward up the canon. At Caribou (0,107 -feet elevation), th(‘ grass- 
loppers luui d(*stroyed the lirst crop. Around the base of Araiialioe 
I'eak, between 11,000 ami Pi, 000 leet eh^-vatioii, adult winged locusts 
were seen, but no young. 

July li, in riding from Nederland toBlackhawk, the air was filled with 
grassiioppers at an altitude of several hundred feet, sailing on the wind 
and driven eastward. The stage-drivi'r told me that they had been 
Hying live days. The potato-plants were at this point 5 inches high. 
At Blackhawk, (.7,141 feet elevation), tlie pupie of the locust was abun- 
dant, as well as winged individuals. 

At Colden, at base of the Foot Hills (5,720 feet elevation), July 3, the 
locust had been Hedged for live days, and the piipte were still abundant 
38 G s 
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v' itl) ni(‘ })upiv> of Calopienus hirittafus ixnd llielarvte 
iUid adult of (Efdpoda varollna. 

At Idalio ^-^priiif^vs (7,dd() feet eleviition), July 5, tho younj^ larvio of the 
locust were smaller tliaii I had yet seen, beiu^- about a (jiiarter of an inch 
if)n< 4 , and in all sta.i’es, from the lat(‘ly hat(*li(*d to the pup;e and wingial 
individuals. I was told, how(ua*r, that tlie first broml of locusts hatcluMl 
about, the end of A])ril ami early in iMay, but that win.a’ed imlividuals 
did not a])p(‘ar until Juiu; lib. On (Cray’s IVak, fluly 7, owin< 4 ’ to the 
coolness of the day, a little sitow falling on the siiunnit and rairi below, 
iM> ^^rasshoppms, windless or winded, wen^ seen. In .Kelso Oubdi, 
near Oeor;j^(‘town, ih> yount^ were seen, and but a. f(^\v winded f>nes. At 
(leoi\L;(d(Jwn (8,1 li' te(‘t eh*va1ion), on tlu^ flats luair the town the youn;;' 
w(U(‘ a. (juarter to. one half an inch lon‘^^ Mr. lb 8. Morrison informed 
me that the loeust at (b‘or^etown beijins to hateh about the 1st of June, 
a month or more lat(‘r than at l)env(‘r, and (a)ntinm*s to hateh out until 
the 1st of f July, as th.e local ities di fhu* in heieJit. A l)()ut fining AJ, he said, 
the locusts be^j^in to their win^xs, but ih(‘y do not ndjjrate, until 
Anj^nsf, when rlu\v ass<‘mble in ‘jjreat swaians on the mountains, and 
faliin.a’ on the snow in inutumse nnmhers, are eaten hy the bears. 

July b, al fdoyd’s Hill tlu^ i^rasshoppeis wen^ seem by thousands fly- 
in^^ westward np the canon, i did not into South Park, l>ut was 
told hy au inteliii;ent youii;;’ luan that at a point aJmul. a thousand fe(‘t» 
below till' lev<d of tin* park suav th(‘ locusts HyiujJt abeait June Lk7. 

July lU, in the Harden of the Hods (about b,::Ub feet (devation), vvliile 
there wen* tew to be schui on tin* .anmnd, tin* air was fill{‘d with them, 
iJyjji.i;’ at all distauees from IbO to more than 1,000 find, for their altitude 
could be ap[)roximatcly measured by the biyliest saiulstom* (column of 
th(^ Ha,lli(*dral lujcks. When a, loeust takes \viu<p il, ris«*s moi'(* iT*adi!y 
on a li.nlit bnH‘Z(' and (lies off in a (course, c^radually lisiiii^ 

i!i until it sails about, if flu* wind is liyht, iii an un('t*rlaiu course. 

In the (rarden of tin* Hods, when* tlu^ brcH'/a* was uoidiieast, tlaw were 
driv(‘ii southwest; but fartl)(*r up tlie valley, toward Maiiilou 8priu^s 
(0,207 feet eh*vation), w1h*u tin* wind was wt*ster]y, lliey w(‘re borne in 
an east(‘i!y dir(‘ction. Their rapi<)j(y <d* fli;.(lit s(*emed to depend on the 
stre]i;;’th of the wind, and when the latl<‘r was li^lit, individuals <*onld 
be se(‘ii tl\infj: about in all direcdions, crossinjj;' ('ludi oth(‘r in their fli^^ht, 
])nt the swarm as a wlioh* weie movini>' with the wind. A. few' pnpa^ 
were s(*en on tlie ground. 

At Manitou, the l()<‘usts are said to have hatidied out, in A])rib and to 
have taken two months to g<*t their wings. A few^ pujia* wa*re still to be 
se(*n in the oats, and in the spring they did a good deal of daanage, 
tliinning the, oats and dt‘vouring tiie lH*<‘ts and other garden-vegetables. 
There* were few’ grassliopjiers to lx* seen in the air at half past 8 in the 
morning, but by 11 okiodi tlu're were many more. There is jirobably 
good ground for the popular opinion that lli(*y descend to the ground 
at night and tly ufi toward midday, Hying by day and resting and feed- 
ing at night. 

At tins date I w as infonmul by a man w ho had just arrived from Fair 
Play (elex ation 0,004 feet) that there were few lo(*usts (( 7 . spretus) in 
8ont]i Ihirk (8,000 to 10,000 feet elevation) and Arkansas Valley this 
summer. 

Mr. H. Holmes, assistant on the Survey, writes from Southern Gob 
orado that the grassliopfiers ha<l ‘‘ eaten np everything!’ on the La Plata. 

On July 14, 1 aseemled Pike/s Peak, aud at an elevation of about 
(S,00(t to 0.000 feet found larvm in tlu^ vSecond stage and piipa* of G. spre- 
tns. Some, not more than one-fifth of au inch long were seen clustering 
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the fallen trees by the side of a brook, while the adults were Ilyin*;* 
/M‘rhaps 1,(HK) feet overhead. On the extreme sununit (elevation I hi 17, 
Parry’s estimate 14,21(>, feet), the locusts were llyiuc;, tliougli not in ^reat 
abundance, at leas! oOh ft et abo\ ^ the top; some tell with a tlnid on tin* 
ro(;ks and seemed paralyzed or v -ro found benumbed on Ihe snow. [ 
did not notice that they were il in any determinate tlirection, but 
as vast numbers of a ^;reen Ilaltiea covered the low alpine ve;;.etatioii, 

I judge that as these had evidently been borne up by (*urrents ot wiiid 
liom the plains below, the locusts had been carried up in a vsimilar 
manner, especially as they were more abundant on that day ataneh*va.- 
tion ()tS,()00 to 0,000 IVet. That, howevau*, even at*(his latter elevation, 
the winged locusts had probably come from the i)lains t‘ast of the moiuU- 
ains seems (evident, as the young born at this aUitinle had not yet ue 
(juired their wings. Indeed, it setuns to me ex(*ee(lingly doubttul wlunJua* 
those born above an altitiule ot S,000 or 0,noo te<‘t arrive at maturity ii* 
they do acapiire wings; their liight is only hxval, liom one canoii to 
another. It seems evi(h*ut that tlie vast ‘swarms whieb appear ota'a- 
sionally must hav(^ been hatched on the plains to the west and northw(.‘st, 
at an altitude of d,000 to 7,000 feet. 

As regards the intenmees to be <lrawn from my own observations iti 
(h)lorado, wliich wer(‘ nnuh^- Ixd ween dune 27 ami duly 10, namely, alter 
the spring biood had taken tlight and IxObre the late summei* swarms 
imd aiTiv(*doii tlu^ plains, I would stall*: 

1. That in tlie eafions and mountains aliovi* an (*levatioti of about 
iS,000 feet the young were too tew in numlxa* and too late in t lioir (le\ el- 
opm(*nt b) sup})ly (lie material tor the swarms { iiat \’isite(l the plainr> 
about Deiiviu* in .August. 

2. '] h(‘ grassIiop]X‘rs siMMi by me, sailing in tin' air Ix^twecm al)out OjkiO 
and 1>,000 lei't elevation were probably derived trom the A]U'il and .May 
broods of t he ])l:!ins about Denver, i^ast ot the tbot-lMlIs ot the ihx'ky 
Mountain lhing(‘. 

2. The August swarms wliieli spread over the jdaius about Denver 
and the country north and south, within a, hnndiixl mih'S or so, origi- 
nated in (Colorado, but |)robal)ly not the adjai'ent d'eu ritori(*s, and v\ eie 
(lerivaxl trom thosi* brixl on ttie ])lains aboni Denvm’ directly east otthe 
mountains, which wi^re borne aloft in duu(‘, and then eolIectiMl in large 
swarms and migrated baek, borne by westerly winds, later in t he sea- 
son, to timl snitalile ])laees for laving their eggs. It is not im])robabie 
tiuit th(M‘arli<*st lo(!al swarms, su(*h as devastated the plains ol ( 'oloiado, 
bred in the phiins about Denver, and gathered tor about a uionth in tlu‘. 
lowei’ jKirtiou of the mountain valleys into the eA)m[)aet ami weil-oigaie 
ized swarm vvhicli, to some, extimt, devastated the (h)lorado Plains. 
Undoubtedly the sexual instinct leads large, swarms, bred <luriiig tavor- 
abh^ seasons, to uiigrati* iu s(‘arc4i ot broad plains wliic.li allbrd tin* ])roper 
conditions tor the deposition ot their eggs and the uourisliment ottlu^ir 
young. l>ut it is evidemt tluit the parks and caiions ot I h<‘ lhx*,ky Mount 
aiiis of Colorado, all of whii'h lie above an altitude ot 7,00(1 teet. pre*- 
sent eouditions of elevation, climate, extent; ot territory, ami to(Kl too 
unfavorable lor the ]uodu<ui<)n ot the immense swarms whieli at long 
intervals devastate tlie Colorado Plateau ami jiartions ot Kansas ami 
aOJoining States. It is most probable, however, tliat the iati* August 
and early September broods ot locusts noticed by Air. Hyias about 
Denver may have been born and bnxl during exa^eptionally dry seasons 
In the plains of Wyoming and Montana, and thus ap[)eare(l in Colorado 
a month later than those bred east of the mountains. It is doubtful if 
the young individuals (larva?) which I saw at dilfereut elevations up to 
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nlxHif 0J)0() foet over arrived at inatiirity; they iiiay Avinter over an 
iie(|njte win^^s in the sprint-, bat this is iinprol)al>le. 

in Nortliern Colorado the ^rasshoj>i)ers niay have in ]nirt taken Avin^ 
iVoni the Ltirainie Plains of Wyoming; and the piateau east of the JPaek 
Kills, wiiile Kie swaiins (h‘vas{atin^* SouKiern (,k>lorad() may luive he(Mi 
in part iifdiijenons an<l in ]uirt derixaMl iVoin the ])hMns of New ^lexieo 
on the south and Utah on tiie west. 

As I was not alhe to oi).serve the lo<‘nst in s})rin‘j: or late in the sum- 
mer, I am ()l)lij;ed to rely on the statement of others re<;ardinj;' tlu^ hab- 
its of the hxnist at tliese })eriods. The following* letters tVom W. N. 
liyers, esq., writlen at my request, give an able snminary ol tlu‘ results 
of his ot)ser\*atjons and are of va]n<*, as the leading points (.‘otifirm my 
os\ n im])ressions. it will be seen Miat 1 (piile agree with IMr. l>y(‘rs\s 
vi(*\v that (uunpaiatively few of the swarms originate in the mountain 
( anon, as oiiginaliy stated by tlie late l\Ir. B. 1). Walsh (basiMl on the 
statements of Dis. Pany and and reiterated by others: 

T>ion\u:i:, Coro., Afujusl ‘J'i, IsTr). 

Dr.Ajr Sii; ; of nUIi itist.-nit is beforo iiu*, ;nul tloit ii may be mis- 

lai'l ta- ovei looked if not answeied until “ tlio idoso ol“ tin; seiison,'’ [ will emU>avor' to 
ie|>l \ , so fai' as al)]e to do so, now. 

Seme yt ais a}.!:o I ai;s\veicd a similar inqniiy from ITof. (’yniH Thomas, also (»f ]>r. 
Hadden's Survey, and I iliiid-^ it found ebna; in sonni oinr td’ (lu; itquuts. Vy o)dnion 
i'<'S[ie(‘t nig lln- lia livbl-s Ac., of tbo grassiiop^a'i* was then Fcriously (jin's! ioncd, 

but Protvs^or I ii.iii , jU a- r another year’s olise.rvat ion and sindy, fo'ely admit teil that 
I as light. 1 jiresuiin; you havr; .se<m wliat I wro1<^ at tlud time, or if yiai not, 

tliat yon ean r<-adii\ do so. .My oj>inions ha\'e not eljanged siin e. I may ]n‘i(‘ say that 
1 Ihvsr made lln; ac<|ua int a nee of the (lest rneti v<; grassIio])|»t‘r iii alioiit the 1st of 

August , ii]JOii tlu‘ plains of Northein Utah and Sonth(*rn Idaho, at whieli time they 
■\\('i‘e tl> ing (uist -iioia Inaist in swarms that, ohsenred tin' sun. 

d'heir bi'.'('ding-]daees may be in any t>arl of this ai id port ion (tln^ Wi'sb'rn half) of 
tin' United States. Tlie .swarms that attain matnrily and ndgratcmire liatelnsl. 

(ionhiless, within air itndes junging from -I, net) to 7,()ti() jetd abov(' sea-h*ve]. At 7,(!(ti) 
to s,pi)() feet ihc'y may so far matnrt' as to iiiak(^ slnu t tligljts and remove to inov hieab 
ilies not far distant. Aliovt* h^et tliey seldom, it (;vur, become able to jly, though 

I ha\'(‘ seen myriads <.d them hatched at 10,t/t)U, 1 a:.d (wen ip) In Jd,U(.iU fe(d almve 

tlmsi'a. Jd'ohably they did not attain more tliaii one-third ot their growth l.)eforc 
being destrove<l by autumn frosts and snows. 

'J'ln^ most fa voialib; haU.'hing-gnjunds are tin; jdains like, this east of the mountains, 
ujion whi(di an; situate Demver, Ihieblo, (tnn-le.y, Cheycmin^, Fort Uarandt', Ac., from 
L(.()0 to (),f)dU feet altove tlu; When; tln^y S(dt)e (Io\vn to ]>ropagalt' tln‘ir s^a'oies 

they must liavt; snbsist('!!ee ; hence theie must be fertility and vegetation. As to tin; 
latter, they ari; not very ])aitieular, hnt an; sure to take; tlie lu^st t In re is. Sexual 
union liegiiis in Augiirtt and tin; deposit of eggs soon af(<‘r, and hoili eontimn; tlnm 
uidii stopped by .severe fi'osty wnuither, say in 0(*.tob(;r. Th<;y choose, first, |do\v<‘d 
ground; stn'mid, (:om])aratively loosi; sandy or gravelly land, partially but notthii'kly 
( oveiA'd with grass or other v eg(;tation ; third, the most favorable si^ots where; they" 
may happen to he and from which tlu;y are* not able to g(d away. Tin; lemale, with 
Iiei’ indlu'r ('■xtieunily, jxTfoiiite.s a Inde in tho ground al>ont as deej) as the length td' 
bm- l)od\y and dejjosifs a cliistt'r of eggs that resemble in size and furm the eggs (d tho 
caterpillar-motli attaedied to the t.wig of an apple or elnury tree, exea'pt that in tin; 
qdaee of the twig tlien; is a hollow s])a<:e. They areeomented tog(dher by a glntlnouH 
sultstance, which i.s UvUibtless impervious to water, d'ln' eggs d(;}iosited, t he hole above 
them is soem filled and leveled by wind or rain. In a warm winter young grasslmp- 
];ers ;u fuapnmtly tbnnd batching out at various periods. They have htani noUal ln're 
in Novi inher, in Ue.hruary, March, and April, hut of coiirst; only in limited areas and 
small nnmbeis; and such do no harm, being svx^n destroy (;d by cold. The main hatch 
ir/g b(‘gi7is about the stT.ond week in May, and lasts, say, ad>mi)th. At higher alti- 
tudes, Irom 7,000 to 12,tt00 feet (if eggs happen to liavt; been detiosited there, which la 
rarely the east;), the hatching e(»Mtinu(*s from the above dates until the last of August 
or ('V( 11 into September, owing to the altitude. Ihit from all the.se hitler uo harm need 
('ver h(', h'ared. 

d he llight of moving swarms is governed mainly by the prevading w inds, althongh 
tinyv seem to be eontrolhal sorhewbat by choice or Jaws of their owoi. A (diange of 
Avind. or jiarticmlarly a sudden chill, even slight, brings a llight of them (iviickly to 
the ground ; but if the next day is fair and Avaim, and the wmikI favorable, th(;y again 
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c'irclo into tho n|)por air and resntno tbcir They may tarry for scvt ra) days, 

llndr march depending the weather and the sun’s warmth — the warmer the bet'ler 

for them. 

The “ canons of the mountains ” (.a very i>reva1cnt idea in the East) pvodue<‘. hut 
rn'ij few I^rasslioppers— probably not 5 per cent.; the hi>xhor eauoiiH none that e\cr 
leave tliean. 

I suppose that the swarms that devavStated Nebraska aud Kansns In lr^74 wer(‘ na- 
tiv(‘s (d‘ the plains of tlni Upper Missouri branches^ Hie Vellowstoue. Eo\\ah‘r iiiver, 
ajid tlie North Platte — that ereat phiTean-land lying between tin? Mlaclv Jlilis and 
tvoeky Mountain eliaiiis in Montana and Norlliern W'yoming. 

'idle saitu' fiiglits overspread Ihistern (.!olora<lo in 1S74, destroyetl the lati 5 crops and 
depositcil tliedr eggs, latbu* hatched out in May and .Inne (vm'v irregularly), and 

the young ate. up l,Iui lairly ero[»s, a.nd one, two, and in some’ .castes Ihrts*, suliseipunit 
plantings. Jn .Fuly most; of them toolv flight, hut frerpient swurnis have ajipeared 
since in various parts of tlu' Territory, and tlu'y an* now doing coiisideiahle <lam;ige in 
several cminties. Their irjovcanents tliis year have- been vei’y eiratic ami t’ntiiel\ un- 
certain. TIu‘S( 5 va, lions Jliglits — iiom' of them veiy nnmmoiis — liavo hemi in various 
directhms, ami there seenis »s yet lil.tlei disj/osil ion to deposit eggs. I am told that 
most of them are aflliide.d w i t h pavasiti^s, and il’ so tliey will soon disit»i»ear. 'I'lu'y 
pevisluaL frtuii t, hat cause in Istl.d. It wouhl he easy to learn exactly the nature and 
iia.iiits of this plagne, provided obs(‘rv<‘rs can he secured ail over t-liis ai id regiica. 
'riu‘y ahiitd- soim‘ jiorliouot it ev<‘ry year. 'riu*. se.ourge only moves iVom [ilaee to 
jilaec. II* ( {ov(*rnnient ( an securer report, for instainay troni every district in whieh tiiey 
mxxt s])riug, then frae<^ (In' llighf <i>f t he mo\ ing swarms during the sumtin'r and 
tall, their liai>ifs can In* aceuiatciy tlctermim’d. Ir is a iar more siin[)le task tliaii the 
operiil ions of the. Eignal Service l)ui<*au. 

If at any lime 1 cun serve ycui fniulnu', or if yon desire more detinite report this full 
of the season’s results, please h-t me. know. 

Meantime, Indievi'- me, very truly, yonr obedient servant^ 

WM. N. pvi-:ks. 

A, S. Packaui), Jn., M. D., Sakrn, .l/a,s's*. 

Dot Srr.]Mit:n Ernixiis, (for.o., Oefoher 1, 1.~'7o. 

Di'^xn Sin.; In res[)oiise to yonr postal card «d* August hO, I liave hnt little more to 
repoiu ics])e(!t iiig the grasshopp(,‘r. I have studied (limn with some care here this fall, 
and will gi\ t‘in luiei'iln? result, ddn* first Highls came, to t.iiis neighhorliood in the lirst 
\v» <‘k of August — not- uiiinerous — and most of t lu'iu <lisap])ean‘d in t hree or foiii* days. 
In lie* seem id week (if A ugnst ot hers came and in great nnrnhers, and they Inna* icmaiiied 
evi'r sinetu I was ah.s(‘nt l.lu^ lattm' lialf of August. In the first W(‘ek of Sepl(*mher 
I was again her«* and humd tlaun pairing. Many of tin*, feumh^s were boring Jioles and 
a])pcai<‘d to he depositing eggs, but. on examination it was lound that very few !i( 1 u- 
ally Were deposit(‘<k I'lu* bottom rd* tlu' iiole generally contained a small quantity of 
frotliy, gelat imms matter, sueii as a<‘(‘oiiq)auies (he eggs ; hut I think in onlytwoin- 
slauc-t's during that week did I find <*ggs, ami llu‘n only six to t('U. d’ho next wt ek, 
liowevi‘r, hiought (in tJu^ heigfit of tlui seavson. M> riails wi'ie horing in the ground 
(‘Very w her(‘, and from om‘-liaif to Iwo-thiiJs of tlic perfbialions were found to eoiitain 
from IT) t.o JO eggs each, from ol:(^ inch to two inehes helow tln‘ siirtace. In many 
])laces tlie (‘arth was jU'ifeelly honeycombed by llieir nests. At t liis tum* ( Mu*, si'eniid 
we(*k in Se[)tember) tliey had begun dying ()nit(* rajiidly, and tin* living wi're ieeding 
largely upon the dead. As tin* season advam^es tin*y subsist, unue and more upon I lie 
dead and eat less \'egetal ion. Now fOctolu*!' 1) they a.i(‘ i*Mting the dead and dying 
when not too torpid to cair; aliout (‘ating at all. 

I was again ahs(‘nt tln^ last half (O’ S('plerot(M', and have n^tnrncd but |.\vo da>'s ago. 
TJjcre are still ])h'nty of grasslioppms he,r(‘, hnt most an; dead. Oecasionidly a emipie 
are sniii pain'd, hut I havt; loiinii nom*. depositing eggs. 

I learn that last year (‘ggs wen' deiiosifed in North Park and that (In'v hatelu'd 
llu'iY* ill count les.s swarms (lie ]U’(“SeMt staison. I pr<*snnn' onr tliglils caim* from llieie. 
At an V rate we are certain of t In*, young em*s Inna; lu'xt year, 'flie alt it inhi hen* is 
7,7*ir> feet above thi'i si*a. Tin* W(*st half of tin' jKn k esca[>eO tliem. Tin y (*xl<'ude(l but. 
(ive or six miles west of this )n)inT; that is, tin* swarms that (h'jiositi'd eggs. Tin* li'.st 
s A anus (1st to hlh of August ) wcia*. more g<*nei’:il, hut did not. slay. 

A hou't Denver, and ov(*ra largr* jKU'tio.i of the agriculluial (•ounfry in that neighhor- 
hood, the iiying swarms vvi'i-e bad in tin? latter part of August, hut most <0 1ln‘Ui 
moved ou. Only in a few and coirqiarati V(*Jy limited jieiglihorlioods were many eggs 
deposited. 

Of those that dii'd liere a were kilh'd by a ]»arasi(e, dev<doj»ing a. maggot wliieh 
(Uits <)nt tin? body of the grasshoiqier ; hnt the great majority perished from exhaust h.ui 
auvl cold — old age, jiei haps. * * 

Very tinly, yours, 

WM. N. DVEPS. 

A. S. Packard, Jr , M, D., Salemy Mass. 
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r. S. “Since writing above 1 have made anollur gra^iwliopper survey, and find 
numbers of th«‘ni \ et dejmsit iutj eiri^s. 

By flu? same mail with Ibis 1 K<md you a aiiiall bo.v of 1 find in some 

jdaees tlu? gi'ound at the projier deptli is inlly om -fourih idb'd will.i llioir e^-;;'s. rroiii 
this yon may torin .sonu*, id<\-i. ot* their ineiedi lilt? )minl>ers. I find also ttiat numerous 
bui rowing insects, worms, cVe., are living off tbeni. 

\V. N, B, 

The earliest swat in of whieli T can find aiitlienl ic inlonnation isoiieseen 
at Uoultler, Colo., h.v Proiessor Ut>l>inson, tirul whose history he has 
kindly given in tlie following aeeonnt. It seems im})ossible that this 
swarm whieh l)t‘gan its migrations so early as dniy^ 2B eould have been 
rtusvd among th(* parks or eauons of the moniHains. We are loreed to 
tlu‘ eonelnsion that they were bred on the plains, and eolle(*ting and 
massing- east of the mountains were borne by w(‘sterly (mrnmts beyond 
the nsnal breeding-grounds of the species across the plains to Eastern 
Kansas. 


rxlViacsiTY OF Kaxsvs, 
7unr/r/o;c, funi., Oclohcr It, ISTb. 

Sir: I will very glmlly giv(‘ yon my obsorvationH upon tin; Hwiirming of tlif3 
loiMmlM Irotn ilm, loxdv'y Mountains oast ward ii» thewnnuncrot 1S74. 

1 arrivLxl at Dcuvit on my wvsiward tjip aboni tlu^ "ibd id“ .Iniu\ During a stay nf 
sIn <i)’ seven days in tlu' <'ity, I made rieqiuaif exenrsious) to tb.o ncigbboring country, 
\i, sit ing ‘‘ ranc’icsd’ rambling tiinuigb li<-ld« of grain and omu' I bo prairie, with <‘ycri 
w ido open tor locusfs, potato-bugs, iVc., of wlios'^ ravages 1 bail jU’cvionsly road many 
reports. At this time 1 loinul vi iy low' locusts au\ w bcKy not I'lnnigb (odo any ]n*rce)>- 
ti!.)i'.‘ damage to Vi'gidation, About tlu^ 1st of. July I w cntovei- 1 be Snowy Ibi nge ibovn 
into Middle Paik. Tli'vo 1 eageity n-newed my s<‘arcb for baaists, urged on by the 
<b'sii'c to use tijeni as troni -bail ; aiul von may be, sure j bunted tiaan vigorously, lor 
With nearly every locust 1 I'onbl caleh a fiin^ (rout. But tlnitrmit vveri; tar idiUifior 
titan theloettsts. ('ouiitig out of 1 luMuountaitts about tlie'Altli of July, by way of 
(lobUm (Sty,, just at tin' bast' of tlie, fool-liiUs, I encom.t (‘red I ito .ad value o! an imnnmse 
swann of Jocusts .sweeping front the unit It, lilling the air iVoiti tin; gronml npwtirds for 
liuiidreds of feet. Two or tbrt'o miles fr-un fltt; Jtills tlu'ir liigbt ,'i]>peaie<l foswei vo 
.sonuwvitai' more toward the east. I (t.asstal tbrongli llu', sw:>rm jiltont. live mib*s fimn 
w'bcio tbe>' wa'ii' lirst mnamiiteiial. 'Jdie next <bt.y t hey st'll led ilowu to imsiness in 
the wdu'aMields neai' Denver. 

J ite C^lliof July, leaviug Denver for Jat.vvrt'uee, f ovt'itook tlu'in at Salina. 'IbeBUh 
oi August tltey firsr appeared in Lavvr< iiee. J'bey slaid about ten tlays, bmg e.uongb 
to <‘at e^a‘rytlllng gre(‘u, ttnd t heti passed <m l<» ibe southeast. Wluaa^ Jood was abun- 
datit t lu*y tr.avelt'd slowly. J inyv wei'e ten days in going from this jdaee to Olathe, "17 
miles fa It Iter mist, and five or .six wc'ek.s in reach ing Sedalia, Mo, 

Vonrs, respeetlnll V, 

D. H. ROBINSON. 


Ill iiddition to lln^ ftods rcgaoling the lotTist in Colorado in TSTo, I 
nmy (tite, the following finds from Professor Kiley as eightli report. Mr. 
M. (f .Meeker, of CrtMdey, wriles lliat •‘■on tlie jilains, they a])i>eared bite 
in A])ril iiiid the lirst of May 5 tilong the fool-hills in May ; in the timber- 
region ami along t he Snowy Pange Irom June to duly. * * About the 

Isl of July, the first IbUcIkmI in tlie phiins-region de|)arted toward the 
south. A week tigo ( August 20 ) those hat<ihed in the Blue Mountains 
('.aine down upon us and then de[)artedin a southeasterly direction; but 
now we art‘ having them from the ISnowy Pange in what may seem in- 
(uedibk*. numbers. Their numbers, however, aie almost nothing in com- 
]>arison with the myriads that keej> southward every day about noon. 
1 I'stirnate that they cover in the sky east and west a spa(*o twenty or 
thirty miles wid(% whih*. tlioy move in a body half a mile deep. They 
consume about two hoins in iiassing, and we (‘an estimate from this 
statement how rnncli gnnind they would cover if they slionld all alight.” 
It s(‘(uns irom this extract that so far' north as Greeley the loe.usts 
came late in August from over the mountains to the westward, and not 
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from tlio iiortli, L e., Wyoininir ; wlnlo t1io.se liatehed in tlie season 

on the plains, went southward. service obMu vations made at 

Denver show tliat from the 'Jdth of July to the end of Ai^pist swarms 
repeatedly passed, and iinariahly (lom the north and northwest, not- 
withstanding’ that the. iirevailing direction of the wind was from the 
son til.'' (Hi ley’s report.) 

1 also add a letter Irorn Mr. Meeker, {lublished in the New York 
Tribum^ : 

(JjiKKLnV, CoLO.> Mujf 05. 

\\> lire trying evrry ^vnv ^ve cati think of to drivo nwavllu' ;^oas 8 h(>}>|;rrs, und \vi^ 
are now in tliii midst, of tlio hatlh*, hnt (In* wounds of llio. coldlii t inanily inllicttMl 
l>y tliO iiisucLs. e);<liii:irily, lh<^ »j:r;'.sslioj)}>ors aiT. iio(, hati-loai out of tlirir (‘yo-.s u ii I i 1 
Ijjo.lst of .Juno. lhdd;o (Ids jn-iiod tlx' ^nuiml is so wol and (add i’l (amsrqut jMS' «d‘ 
tlio. sjuinu: lains that. ( h<^ iiisiau.s aio not h ilciiod out. 'fh is y(‘ar w(( had no .-,|)rin,^:r 
rains ta, sju'.-ik of, Ikuk-ia tin* ^Ltruund was warm and dry, and tiu' ii).s( cfs appuaud ahoul. 
thotj.al]) of April. At tlds'llim^ th(‘. wheat was just, start inu;, and tlm insects .ale it as 
fast ns it ^lew. Our wheat is sown in kehrnary and Maiadj, and it is of a su]ierior 
(pialily, lauter than 1 In^ winter-wheat of tii', Kastern States. If tliere. had hren lliti 
usual sprini;- rains it. would lmv(‘. b<‘en at h'asf a. loot hij^h by the time tlu 5 ^n’assliop- 
jHU’s ;ij)jien I ( mI. 

Wheat that is starting i.s ^^reatly injured hy heifi<; irri;^ate.d, and msiially it (hx s not 
need irriLtatiou, II’ the .s<-)il is li^ht fln> water (juie.kls eut.s ^ulelies widr li constantly 
de(*p(ui, and Ihxjdini;' the ground all ovm* is impossilihy espiu'i.nlly if the laml inelim s 
any way. Ihil alter tlu* .yrain has j^rown to S(um' Ii('i<;ht i(.s roots till the snrfaee-earth 
and tin* wadu’ eannot (.-ul throuL'h tlnuu, and it fota'cs its way hither .aiid (hither iunoi);L; 
tJie l)lades of nr.iiii, much as <uje is ol>lio(Ml to do in a crowd of mtui. Soil, spreads 
over tl)(^ liidd and (‘vmdy with a little aid. Wheai wheat is in thi.s condition, and (lu^ 
youno o'i“)sslio]>jMU's are liatche.d in sandy plaiuss opiut to tln^ sun, t hey eannot; (‘at tlui 
wheat ;is fast as it niows^ ;ind ))csidcs it is an e.asy matter, hy irrioa.tin/^ tlu^ tields, to 
drown tlu'm. or at. least, (o kc<‘]> their nuuihcrs small, but even \\ Lnui they are ('atiii;j^ 
tlt(' wheat in a half a do/eii fu lds, or iu a doz(‘n tields in om*. neiojilxirhood, as fast, a.s 
it ^lijrow.s, t lit‘re will h(‘. many ot lu‘r th'lds \vli(‘r<*i t lu*. wlueit is n<M. mol(‘st< (l, atid hy t lii‘ 
lime the pests an* m'own aiul liavi* wines to (ly a l;iri^i‘ lui adt li of wheat will stione- 
and vieiU'ous, and c,o!iS('<|uentl y will malui<?. I’.sually, t luu'efort', llu‘ yonn^- ^rasshop- 
p(‘rs — wluch cairn* t(‘ our iiclds only onc.(‘. J»efore, two years aeo — do hut lit tlc! dama,i;T‘, 
ami t.he avaua'p*. ^ i(‘ld of wh(*a( dnriiij< tin* y(.*nr m(‘!dion(‘(l w’as as oivau a.s t hat of tlu^ 
Ivisteiii States: whih' in ordiiiary years it. is moiT*. than doiibhe In this pl.'ice and aJ! 
throiioh ('olorado tlui naidecs - a \<‘ as haia*. .as in January, (or no attempt iias hceu made 
to plant \'(‘e'(>tables. 'I'lm g lassliotJtM'r.s do not tomdi [»ea.s(.y howevtu', and t!u»se an* 
efowi -i; fast. 

JUi:. most of the monrnin^ is about tin,* condition <d' the w lua’it -fields. \\h‘, have 011 
the northwest, about ;ua (‘s so wtai wiili wli<‘a!, and owned by thirty (U-f:uty I’arm- 

eis. The wheat is all i;oik‘, and (hat uyeion looks like* a descul , Jt is tnu' th,‘it (la'ia* 
ari^ a feav fields in tin* luidsi, l(dt, but wa* extu-et to hear (‘Very day of tluur destruction 
imi(li('ast and east of the railroad and :ihm^' wh.at is ealled Ki'eti Church. I'he o\vm*is 
are constantly on euard, WJn'ii an advaiua* (h taelunent ol’ c^rasslioppcrs appiMrs it is 
attacked wiili lire and water, and (hii.s fi>r llu* present tlx* (‘.many is kepi at hay. On 
this side of tiie. rivm’, all the li\'e-aere, teruai'i'i*, and twenty-acre lots are withont vege- 
tation. To the. south th<*r(^ are M(‘,veral hundred aeis's of wheat w!n‘i(‘ tlie w ln ar is 
over kne(‘ In’eli and ^row ino as if in ai':i(*t' for its life. W(^ may sa\ e Anti aeri'S ol \v)n*a,t 
out of AJiOO, w hi('li will eive us bi’ead, but wa* exp(‘.e.ted to have obtaiiual ';,d.An,Ut)tl 
t iom this > (an ’s e.rop. Aleaiiwhih* w'e anj waiting, (torn w ill be planted in lniii(ln‘ds 
ol ti(‘lds within t.t'U d.ays. All kinds of eardeu-vi'et. table s are now ;j;ro\\ ine’ in h.)xe;s in 
the honst's, waiting their ehama*. to .‘i]>[»e:ar witli sabdy in theoutt'r air. I exjx'et tnsow 
ha, If an amo of Ixuds and get a, largo return. Tlien^ is no vse(‘d-w heat in the e«uintr\ ; 
if t here w<ue a erot) (!()uld h<» grovvn ; and thcia^ is scareely corn enough for seed. 
Tlierc*. is no bari(*y, nor hav<*. the farmers inoin'y to buy any. 

All this is a. fair di^se.ript ion. A.s a. jx-ojdii wa* are certainly belter off than lhos(‘ fur- 
ther east , liecan.se we h.avc water at onr eomm.and, Ixxainse our st (x-k-range is jU'es^ rved^ 
giving to those keeping catlhillieir usual ladurns, whih; our mines of silvi'r and gold 
are unfailing. Jhil, thes(^ lesuurees do not Iieip our farmers at all. Tlnu<* ai(‘ siuini 
i'amilie.'i u<ov utt«'rly destitut(\ Every dollar tiiey had or c.ouM borrow was put into 
the ground, and it will luiver return, hkiendsof sin-h in tin; Ikist should help tlu'-rn if 
]x>ssil)le. ITohahly county ('ommissioiKu-H can give some r(‘li(*f; the l(‘gi.slature may; 
CoIoiad(» is (uitireiy out of debt.. Tlie grangers can di^ nothing fur each other, lor all 
are involved. 

TlietotJil destruction of crops between tlie Mississippi and tln^ Kocky Monntains is 
appalling, and 1 estiiiuite that the muiiber of people allJieted is nearly three iiiib 
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lions. VCv, hero, do not holiove a word in t.ho statements made from time to time that 
tlie, /grasshoppers are dyin/j^, or tliat a parasitic is eatiiit:; tlieni. We have S(‘en tlnmi 
conns ont of water, mud, aiul snow as stron;X as ov<*r. Tluw are iron- clad. 1 wish 
1 as KiiriMif one ]>roposition as I am that a mmdiino will he invented that will 

take t liem n]) IVoui the eround and “ lt‘.ave not a vvnd-ch behind.” 

Additional facts ro,^ardin^ tlio o<*(*nrreiice of the locust (6k .s 7 >rc/?/,s*) 
in (k)loia(lo ttnd other Territoritss will be found in the, follow in<^ extracts 
from an arti(*l(‘ in the Daily Inter-Oc(‘an, (diictiifo, Octoiaw !), LSTojfroiii 
the ])cn of Prof, C'yrus Thomas, Stale entomologist of Illinois : 

Idu'ir hat<*hing-/jjroniid, Is known to t'xlend over the vast area ron/zhly desigimted by 
theiollowin^ houndary-lines : On the. cast, theoin^ hundred a)id thiid imaidian ; on 
thti snnih, tin' south line, of (n)lMiado and Utah; on the Avest, tins west line of Utah 
cxtcinU'd north to British Amerii'a ; I In', imrthem line l'ein/ 4 ‘ somewhere in Bi ftish 
Ann'iica — < ven tliis area in tin' nortln rn part lieiiiij: exjjamii'd iinii'liniti iy <‘ast and 
west. Now for the proof. AVhiii^ coniicitti'a witli tin'* IJnUcd Sr.ates (jieolo/;i(‘,al iSiir- 
vey, nnder f)r. Uaydeiu for four yi'ai.s, 1 traveled ovi'r a large junt ion of iliis art'a, 
travcreing it on vaii<ms lines east ami west ainl north and sontli, studying semewiiat 
('arelnll y the hahits of f hese <h‘s( i in ti vc' loensls. During this time I nol.ieed Iheni in 
tin; larva and ]>npa state, or deposiMng their eggs at the following places ; At various 
points along the e;vst base of and in tlie Inn'dei ing valley of the inoniitains in Wyoming 
and ('o!t>i-ado, from North I‘latre near Fort Laramii' 1 o the Arkansas h’ivi'r; in J^aiamio 
jilains, and around Fort Biidger; from Ftah f>ake, in Ftah, to Fort, Hall in 8nako 
Jhver Valh'y, Idaho; in Nortii weslein Dakota, near the Jh'd Jviver of tin* North; and 
on both sides of tlie. range in Hontan.a along tire \'alley.s of freer Jmdgi' IJiviw, and the 
hranelit's of the Fp(>er ISFissonii. I also ohlainerl salisfaetory jiroof of tlie, same tiling 
oi'eiuriiig ill Ihitish Amerii'a, north of Hakota ; in Middle Ikirk, Ckihu’ado; and in the 
ii'gioiis west ol that point; in Vv'iml Ihver Valley, in Wyoming; in (N'lilral Montanui 
along tlnj Vellowstom*, and iiith<‘(h’een li i\ er eonniry wi'st ol' South I'a.ss. 'I'liese facts, 
which are hut a small |ioitioii of what might now he /'ct liered, will giv(' some i<!ea of t he 
work necessa,ry to he done if we nnderi ake t o exterrnimiti^ thesi', insects hy destroying 
1 heii' egg.s in tlieir native haunts. If it can he shown, whi<!h is douht lul, ( hat lire 
}n'ogeiiit iirs of t Inwswarnis which visit Kansasand Nehraska, after swi'i^pi ng down from 
the inounlaiii ic'gioiis, di-jiosit theii- ('ggs within ihe, limiled area lien;io(bre mentioned 
as the point of di'partnre <*ast, then, and tluai only, is it possible to devise a, pievenr- 
i v(' mea.'^iii'c applieiible to their nat iv(‘, haunts, as tliis, with tin', <'X<‘eption id' a eom- 
jiarat ivt'.ly small region around the In'aihiuartras of (in' Missouii, is tin' only pint ion of 
the hroail tilains lying along tin' east tlank of the, inounlains sns(re[nibie of an extmi- 
.‘iivrmsysfeni of irrigation. Belbrc! alluding to tln'ir operations in Kansas, Nh'braska,, 
and oiln-r hor'di ring States, I will pre.^ent some fai-ts in regard to lln'ir laigrat ions in 
ami from the mountains and nortliein regions which will assist, tln rcadrr m forming 
a more correct idea, of theii’ habits ami tin* r'xtent of tlieir operations; and liere he it 
remembered 1 eon limein yself to the single speeh's Caloiiicu ns s])}'ctits, I l)a\e traced 
a swarm ifoni the ami wr'st of South Fa stotlmir st opjting-plm’e and haiei iiig groiiml 
north of f'ort Fettennan, from Noitlieastern Dakota nearly to T.akt^ Whiiiiipeg, and 
have avSian’l ained tliat soim' swarms have even extemieil t heir inigiations, tVom some 
snpposeil sonthwi'st, t>oiiit, as tar as the north siih', of this lake, ft is also Iviiown that 
in oiH'y instance, at least, t hose which letf Colorado moved in thedireelimi of Texas ; 
thos(^ visiting Salt. La]<t' yalley ha.^'e I'ejx'aterily come from the norlhcast, sorni'times, 
donhllress, from (Jaelio and Bear’ Kixa-r Valh'vs, and at others from the Snake iiiver 
region, Av liih^ tliose liatelu'd in Salt La)<(' I'egions )no\ ed south, in soim^ iiistaiiees i^e- 
tnrningxvifli iheeliangeof wind, lii FSbl those hatched east of tlie nionntaiii.s in 
Northmii Wyoming and along tin', Ak'llowstoiK', in Montana swript down tlie east tlank 
of the i'a.!ige upon 't he iields of Colora<lo, wliilo a jiai't ino\ (*d east to Manitoba and 
Minnesota. In lb()7 a swarm from the west sid<5 of the rangi' ]>onr('d into Middle 
Park ami there di'posit.ed their eggs, but those liatehed from t ljcse failed to scale their 
ro(‘ky hounds ; yet, wliile t liOse were vainly striving to h ave their moiiiit am prison, 
ariot h('i‘ horde fi'oni the haiTeii regions heyoiid swet'ping above them over tlu'suow^y 
crest, poured down njam t he valleys cast ; and in another instance a swaini was s(*eu 
])assing for t wo days ov('i‘ Fort Hall from tla> south \vc.s|,. Outlie other liand we iind 
them extending their flight far into Texas in dc.st rrictive, liorrh'S, yet New Alextco and 
Arizona appear to he comparatively free from tlieiu ; at least the very exti'iisive collec- 
tions made hy laeutenaiit Wliei'k'Fs expc.ditions in these Tenitories duiingthe last 
four years, wliieli have been snhmitteil to me, e.ontain but vi'vy few specimens of the 

sprrtifs, and during my visit to New Mexico in iHbl) I fonnd scarcely any specinieii.s 
soutli of ihrton Mountains, alt koirgh comiiaral ively abundant in (Nilorado, and (rvo'U 
in San Lnis Valley. I am therefore inclined to doubt the corrcctm'.ss of the statement 
mad(*. in refcn'iico to the grasshopper in thc.se Tenitories in Ifcbb, if intended to apply 
to this species. 
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These facty, if ailded to the experieiieo of the last tluve years in Kansas, Nel>raska, 
Dakota, Minnesota, and Manitoha, will sulhee to sln»\v, not only how extt'nsive tlieii* 
is, hilt also how varied their tli;i:ht is, and that tln^re art* no pan ieiilar spois 
Avhieh eai) ho tsaid to form their ])ormfUi(njt hate.hin^-jjjronnds, Tliat t hey prefer tin? 
ele-vateAl sandy jilateaiis and tea‘race,s in the monul.ain disl riels is(*t‘r*ain, hut that any 
partieular localities form the jicrmanenl. liiva.'s from whicli t-lui swarm issin? cannot ho 
maintained. Yet that tliose whie,h visit Ivaaisas ami Nebraska, ai\<l even Dakota ami 
jMinnesota, orio-ioate, usually within a certain portion of tli(5 mountain napon iip}»ears 
hi^lily prohahle. While t Innanu some <*xce})tions to th(‘- nde,yetit is(!vi(h‘nt that the 
eeneral course oF tlieir llia'lit east of thn itmnntains is sontlieasl.. Tli<' (li^f.jma; trav- 
ehal by any particular swarm, so far as I am aware, has never heen [>osiiive!y aseer- 
taiiicd, y(;t enongli is known to indicate that tin's may extend* for at^ least t wo or tliree 
hundred miles. The hordes which visiteil (Colorado in IsKM aia? supposed hy Colonel 
Dyers to have ori^^inated in Montana, ah>n^ t!ie Yellowstone ; ami the swarm wliieli I 
t racial tbroin^h SweiU vvatiu' Valley proteihly traveled over 200 mill's ; yet tlie e)vid<'ni.e 
is not })ositive in cither case, tlion^h stion;j;ly presnm[>tivc. 

i\LiJ. J. W. I*ow(dl itiforins me that in Auifnst, 18(17, he eneoiiiiteitnl 
vast nmnlnatsof locusts in the region northwest of lMki‘\s I'eak, as ln^> 
drove his wa.j^’oiis for live days thron^ii tiieiu, tra\ elini;' at the rate otLh) 
miles a day. It is not ])r()l)able that this was (\ spretus. 

In Aiyi»iist, LSTo, Mr. 1*. U. Uliler visited Colorado, and sends me the 
following notes on C. sj)n1f(,s: 

When I first renelnal Gohlen, o?5 An,i;nst (>, small lloeks of the U //ns* nnn’e tf, i>ig 
from the direction of northwest (ovei' the peaks ('vidently) and aliclitinj;' on 1 hi^ h.iiis 
and upon the crops in the in ip;at('<l trclds; hut, llicst' wme, nothin;;- to liie liordes wlsieli 
poured into the country lU'ar Manitou about, Au,L!;ust IC-K). 

All 111!' docks that' 1 sa.w coiisistt'd of -^jn-rtux. I Jiict with this spt'cii's c vei'v \vi)»'re, 
from nort h of Drove, r to south oF (hinmi (.'it y , in tin* tnount ains and on tin* plains, lint, 
J did not: s<*c, (hem ;is far <.*ast as ittjon. JNahaps tlicy don’t h)\e that htealify. Ami 
1 noticed thal the. docks ali;rh(<“d in particular spots, and did not'- a[>pcar all, over the 
])jainM and hills va'si of (,'omrado Spi iiip,s. Ev idcntly t licy ‘ prrfcned somt' spots to 
oLlicvs of l,lic samti kind of surface-soil. 

In the rroe(*eding\s of the Davtmport Academy of 8cieiuu‘s, ^Mr. J. 1). 
Piitiiam writes as I'ollows regarding his experience willi 11 k‘. locust in 
Colorado : 

I have collected tliis species in vari^ms parts of (.’olorado. It was ijuile ]>h'!)tiful on 
the, ])iaii)s hctwiam Den\'('r ami Donhicr ('ity in .Inne, Is72, and lal« r in 1 he season 1 
found it ahnndant in tin*, mountains a,t I'anpirc ('ily. (.)n Auppist; 1 they wcri' very 
I'humlaiit hiiOi uj) above tlie timix'r-line on l*arr\'s IN'ak. Vast nnnilM'r.s wer<*, <'hi]lctl 
by tlie snow ami lay at tin' haseof t he snow -drifts in iH'.-tps. d'lioy eonhi l)o seen, iillioL^ 
tlie. air li!\e snow-daloes, to a yreat height. aho\(' the. eNti'eine. summit of (he ])eak, 
Id, Ida fei'.r, 'I'lu*, wind was from a wes|,erj\' <Iireetion. In Srptemher, tliis year (lS72j, f 
I'omid lliem in preat- ahnnuama^ in .Middh' ra.-l;. Jn ls7 4 I drst notiec-d this specie's on 
Gold Hill, Doulder (donnt y, J nly H. ami on. Inly U i lu'y ap}icaie*d a(. ValmonI .and (^tlur 
j)hices on thc! plains in p;rca,t ahiimlancc, ,aml <iid ip cat dama;;(‘. d'lu'v i-i'r-ei ved scvm al 
]ai‘;>-<*. re-enl'orccm(aits dninpi^ tin'- following w('*'k. Aftci- ic.mainim; vS(^\’('ral elays. these', 
siamied It) disap[>car, but otdy to make room for anot her swarm ; ami thus tln'v kept 
coinijig loid goi ng fj I) 1 ing t la ‘ 1 (>,st ol ilu'snmmcr nmii nothing ('atalile \\ as IcLt. At 
Jhn])irc (Jity t lu'y wau'e very afunidant. during (In* whoh'of my stay, from August to 
Octxdu'r, but tlnpy seemed to eat hut v(‘ry little, if anything. At; (.hinon ('ily, m ( )<'to- 
be.r, I found tlu'iu V('ry ahnndant. They wer<‘ \ery sluggish, ami lln^ sidi'ualks wa'ic 
(3ov(n'ed with the dead and dying. Jjarge nm.nht'rs were sci'U )>aire,d. Tin* .\oung giass- 
hoppi'rs hatelu'd out abnmlaut iy early in April, In LH7d 1 I’ouml them in ddVereut 

parts of Western Wyomin;;, hetwea-n Fort Dndgi'r and tin*, li'ellowstom^ JiUki'; hut on 
the iilains bordering thc Htiuking Water h’lver, in duly, they we.re, more, ahuudautt ban 
1 Inul cvei‘ seen tliem (dsi’whero liefoisx In dune, 1^75, I eolh'cted a. fo\v near IlnhraiiS" 
ter di'pot at (.hiuneil Elnirs, Iowa. This is tlu^ most eastern loealiiy 1 lias e yet seen, it. 
In Utah last summer I tailed to sec a singh? specimen, altiiough 1 looJmd s])eeially for 
it. (Pagt', 2(35.) 

THE LO(7UST IN \VYOMING. 

In going from Clieyeniuxto Salt Lake Cit\, rhily 19 ami 20, ovm' the 
Union Patiilic Jhiilroad, no lotajst was vseen, tind tin*. al)s(m(3e of inse(*,t* 
life within the limits of Wyoming wa.s remarkable. A« .soon as the 
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bonU^rs of wore nj)pr()iiclH‘(l, insects (but not tlie locust) became 

abiindant. The ]o(.‘ast, liowi^vcr, breeds as al)undaiU]y in Wyoinin;.,^ as in 
adja(‘ciit Tenitories, and is (evidently one of tlie sonre.es of snpidy for 
tlie swarms which jnva<ie (h>lorado. iii proof of this I will jiist(|aoto 
Ih'ofessor Thomas, who makes the followiip^- statement in 1 lay den’s An- 
iiual Kcj)or( lor 187d on the (ieolo^y of VVyoinin|L»* : 

During ( iin «'xp<>(ii1 ion of (ho pr»*sfnt; yoar, wliilo liavelinj^ np (ho Nortli Pl.atte, 
IxS woMOJ I’oi t l\S I ta iiiaii UTid Joai Jini tes (Aiymist. ‘JO-Jil), wt' ohsoi vaai vast, iminheits 
of t his spf‘('n‘ j'hfy nn-ri' nol on (lu? wiiiiz-, having’ t»> all ap]»(‘aiaiHM's omlod tiioir 
lli;;ht, and ^\(*^’(M}o\v pairinij:,’, (loiihl loss inOMidiii;!^ todo[>osit r Indr (hoi't^ I'lOniont. 
oncountoK'd a .similar swajilu in passing ovam ( hi.s pai t of the Nort h that To Val ley. Do 
letnaiks: “ I'ins insert ha.s hren s«> nnnns'ons siiua*. haivinj;' Port liUrarnit' tliat the 
^ronnd s^'emnl alivi^wiih tlnnn; and in walUin^j; a lilile niovin” elond preceded onr 
Joot.sta ps. Thev had prohahly <*ea.s(d their lli';hl, ami piepaiin*;' to <lrp()sit their 

liy rctmmnai to m y pifsriit rep<n t. on l. lie a^a hmltnro of t liis section it will he 
.s<‘en dial loaa' ihrre a])]>eais to In* an almost (‘onshnd. current of air svv(‘cpin<j; down 
thi' PJatti^ Valley from (he. west. When we rra.i lual Sontli ihi.ss Ch(y, I learned fVoni 
Major Paid will lliat about dm. hrs(. of (he inondi (August) a lar^jje swarm had crossed 
over till' ])ass from tlu^ w<'st, movin^ t*as(war<l, ami tiial. tlu'V liad not «j^one to Wind 
lOviM' \'ali<'v, I am satisfna! diat. t lu-y did imt ujxm l lu' Jairamie Plains, as I vi.sire<l 
that see.tion (.wire dmi in^ t lie siaeon. Nor did we meet widi any swarn.s dnriiio our 
jiassaoe n[) dll' S wcel wal er ; we may, t hei efoiae reasonably in I'er that- those we saw 
on the Noi t il Jdarte wei-e die saim^ tiiat <-r<*ss(‘d dn^ monnlains at .South Pass, thorn 
wheiKM* <li<l they coined As we hiaird notlnnoof (hem during onr i)as.sai'(‘ don n Ibg 
Saijily iJoii!^ djr‘ sra^i;-e-road, 1 inttn- that \ liey must have come irom the northwest. ; hut 
wliat distance. J have no means of ascaai ainin^'.” 

Uajd . \V. d. doncs states in Ids Deport upon I lie IbH'onnaissanc.o of 
Xorlii western \\\\ oinitti;,’' made in tltt^ summer of 1878, that in the <lrta‘n 
Ibver basin ‘‘ tln^ leaion isiniesttal wilh pi tstt swarms of .itrasshoppersd’ 
\Ve liave s(*en that Mr. Uyers surmises llmt some ot the swarms whitdi 
d(‘vasta{e (Juloi'ado eio.ss the Snowy iLtnpe from tlie Green liiver Vab 
ley. 

I’liK LOCUST IN UTAH. 

This Ttnaitory is miudi freer from the invasions of loensts tluan 
Colorado. In LS7.'> th(\v wer(‘ st^iret*, and liad not bt‘en Jtbnndaiit lor 
tldiu*. years, all Uiat were S(a*n beinp (‘vidently indipetions. In parthms 
in bait Lidvc City, and in fields at Laice INiint, in Salt Lake, in duly, 
1875, tii(‘y W(‘r(* less ti(‘(]it(*nt than the yt‘l]ow-stri)>eii prasshop[)er {(U.d- 
(>})tentfs JJarorittahfs). I found them not niifrteinently in (Ilah, thonph 
]Mi‘. d. 1). Putnam iianarks: "Mn ITah last sninimu- (1875; I failed tost‘e 
a sinpje spiaamen, althonpli I looked sp^aually for it.” (Pro(\ Daven- 
j)ort At'adimiy of Sei(*ne(‘s, The invasions, as st^.veral persons told 

me, are frotn tlie north and norUiwtsst, tlie iatt(*r Ixunp; the diiee.lion of 
tiie prt^vailinp winds in snminm’. Tlie swarms eominp down from tlie 
north ar(^ soiiudinus turned back by the south winds, and when the 
wind (dianpes ov(U' tSe<lt Lak(‘ mnltilndes aie. drowned. The pulls, so 
eoiniiion on the !alve,were seen feedinp on prasshotitiers alonp the beaches. 
CaloptcauH >-:j}n:fu.s is uudoiibb'diy distributed over tlie entire Territory. 
Mr. d. L. bailoot, of Halt Lake City, in eharpe of the museum, told me 
that he liad rta eiv< d specimens (which 1 saw in the museum) from Ka- 
nab, in Hontheusttan Utah, and also from Dirty Devil Mountain. J^ro- 
tessor Thomas also reports it as bretMbnp’ in tln^ southern and western 
line of Utah. In his]ern*rto me Mr. r>yers slates that he first saw the 
hxmst in 187)2, about the 1st of Anpnst, upon tlie plains of Northern 
Utah and Houthern Idaho, i^rofessor Thomas also pives llie followinp 
data ri'parding its oeennenee in Utah, in Hayden’s Ke])ort on the Geol- 
ogy of Wyoniing, 187d, t'- -88: 

As hereuufore .sfated, fb(‘y Iiuvo beem very doetrnetive in Utab for the past tbreo 
years, not only iujnrinp very maleiially tlio growing crops, but eating the leaves from 
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ihii fruit-treos to such an <'Xtont. m to in.jiuo tho frnit. Fn)oi Dr. A. 'V, ;McDonal<], of 
Provo City, I loarned tho followiiijir jiart iculars ni ro^^ard to Iho inriirsion.'s of this in- 
hfCt intt) the Territory ; 'I'luit tho jn'ovailinx <‘oUl and winter vstorm^ arofroin iho oortli- 
wost, but rhax t ho jrriisshopjuo’H soldoni <*-oiijo irt>iu that dirooiion. On i1h» contiarv, 
thoy j^onoi aily oonu' I’njiii tho non boast, throii<;'h tho oahoiis, boinu; l»ron; 4 l)t in by llio 
looul ourKMits whtolj swoop llirou^h !bos<^ mountain oponioits, and tbov o(uieraliy 
pass olf iu asouthwosl diroction, though tim swartuH that oouio iii ofton loinaiu and 
dt‘posit tlndj' <‘ggs, from whioh amulmr brood arisi's in thosjuing. S(»mot lunis, affta' a 
swarm has dopartod to tinwsontii vvost, tlio wiml <duiugt-s, and (hoy ari^ drivou haok to 
bi'. swallowod up in tho lako or jxuish in thoi valhw. 'llio timo ol' oortdng varies irom 
tho mjd(ilo of May to tho middle of August. Tho eggs tliat are doposn»»i usuaily 
Iiatoli out. in April and i\la.\ . 'j'ho. growing crops roceixo i lu-ir*gr»>.at ost injury from the 
yonng wliioh are liatc]je<l in llio valley. Tlio usual uuMliodof lighling tli(se y<inng 
gormamls is to tlrivo tliom irjto tl>o irrigating <lii<choH, where they ar(', drowned in liio 
wat(‘r. When tlioy are a little (dilor they art; tdleu (diockod by scatteiing sumw alou'’- 
tho (Mlg(‘ of (h(* ditidios, and diiving tlumi into it t'arly in tho umrning, ami tlioii tiling 
it; those wliioli are nt)t dostitntMl hy the, lirt> being oanght in I In; walei- of the Oit«h 
and drowneij. Ibit tluvst; imhlKMlsof ooinhaling tliem are ]uaolioahlo tmly wlieii they 
are ill tin; larva; and piijia. states. 

J>r. Aledhuiald says that in Utah, at hsast, tin; bunales d»‘]K)sit their i‘ggs in thegronml 
in Hutdvs — a fa(*t hmtdoforo notieetl and pnblislietl — on llie giavelly elevaletl plabmus, 
or tooUhills. And from my ohstowations tins season 1 am iiieliin'd to agi‘e»; with him 
ill th(' opinion that, llu'st; eltwnitisl tahh'damis, which arc, c.ompo^s'd of coaist; sand and 
gravid, and hnl sligiil ly covered witli vegetation, art; I In* piimdjtai iiatidiing grounds 
of the migratory swarms, 'Uln; local hromls art; (o lx; fouinl all over (he Uot'ky MminU 
aiu rt'giori, from itaton Mountains as far noi l h as I have Ix'eu, and as far west, a I least , 
as Salt Uak(‘ X’alley. 'flie.se. are found hattdiing oat in tin* grassy vall(*ys and luoatl 
fdains ot'the low er lands and up lh<; mountain canons alncjst to the snow limits. And 
these hrotxls ajipear to have little or no tainuecliou with tJie iingrating hmods ; hut 
tlie sohition of t!n;s(' ([iieslions will repiiire uioit; exlt'inled observations by tho:;*; who 
i;ari distinguish the sjieeitss. 

I also o.ytract from Mr. TIlomas^s roniark.s oa (h(‘ saiaesabJtMA in Hay- 
dun’s Ivupoi t on (ruology of Montana, 1S7I, p. dol : 

— UiUiml tin; juist season [IS7I j in almndama- in llnmmrlh 

purl t)l Salt Lake Hasin. When wt*. rea(*h<‘(l Dgden, .Jniu; i, J saw but very ftwv speci- 
mens; but wlien w a; T(*acin <l Pox. ]Ath*r Uahon, two wet'ks latt*r, tin; !ar\a; were, st'cii 
spreading out from points wdu'ia; tlnyy liad evidtmtly biam balclnal. W hen wt; passt.al 
tlirongb (In; bills to Cache Valh*\,a. lew miles tarther, and bin a tew days later, 1 
foiiml (.lumi Just enli'rie.g tin-ir p<‘rteet slate, l.»y tin* (inn; wt* jeaehtsi tlie muth (‘iid 
of (he valley, ahoiit tin; “dOrli of .Jnm*, they wert; taking wing ami }Ut)e(*t‘djiig sontli- 
A'. ard. Here liic larmers, who ha,ve oh.^ei ved llimn t loscly lor a number of Mans, say 
that they never l.'iy their <*gg.s in t h<; lower lev<*l of the valley, hrif universally on ((a*. 
gra\'elly elevatetl (<*rracr‘s. So positivt; an; i h<‘y on this point that one farmer, (o test 
i he ma 1 last car ofj't;i<‘d for (;ver^\' hunch ol’ eggs (hat coultl lx) louml on the 
lo\\c.r valley hwel wliitdi had lx*en tlt‘j)ositc<l llu'it; by l he, iusi.et itself, hut none weie 
hronght 1.0 him. 1 tjdnk, tin*refort*, wt; may t'onciutle thaf it s prrtiy w <11 st*i t led that 
the n.smil lia.l ehing-grounds of the desti neti ve sw.irms are, on llii' giavelly terraces or 
uplands, ^'et tlnit eonsidera hh* numb, is are liateht d in t lie narrow eadons of t he iiiod- 
erately-elevuled monntaiiis 1 tidnk is also certain, as I oiiscrved (his yiair a large nam- 
ber of larva* in Pox UdderCanon; iuil, t lit* t le\ at u>n of t his eamm is lit tie, if any, mon*> 
tljan that (d' Uaehe Valley. Wdit*n j r<‘lnimd 1(» Salt Lake Pasiu, rally in .Vugiisi., I 
ibiuid the connliy swarming with myriads trf thest*. grasshopjiers. And (‘ven allm we 
Inul passed mist ward on (he radioatl, to tin* heights m*ar Aspt*n Station, I noliced the 
air tilled w ith their snowy wings, but could not tell t'xactly the course tht;y want; tak- 
ing, but thought they wert; moving soutlnvest.. 

The following slafenudits, whieli aretpioted nearly word for wonl, are 
made by W. Woodrnll'iiiid A. M. Miisser in a Morintiii })aper. Tln^ loitusk 
aj)peared in Utah in the year ISoo, tind again liom PSPh. to LSTd, im ln- 
sive. In 1855 Mtey eaiiie I'roin the west, in I Slip from the north, d lie 
siibsetpudit yetirs’ j)roduet;s wen' produced from t‘ggs, wliile i(‘la\s(‘ame 
from Jill directions. They hatidied out from Ajiril to tinne, and in 1855 
and 1872 lelf in August timl September, Hying iiortli and east, in dense 
clouds obstructing the sunlight, lu 1855 ibreign swarms came about 
July, in 1800 about Sej)tember, ami dejiosilvd t^ggs. 

In IHof) about 75 per cent, of the cereiils, vegetables, and fruits wt‘r(5 destroyed by 
IhtiUi. Tim foliowdiig ‘Spring tho people subsisted largely cm thistle, milkweed, and 
other roots. 
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Wlion :uo not (li.stnrbed by tbu plow fro!-t (loos not dosh’oy thoin. Paring tbo 
ycai'fH nani^Hl tiny visitod all parts of tbo Territory. Tbousainls of busluls worn do- 
st royiii by tlu‘ orgaiiizi'd labois of the puojdo, by ilriving llioin and burying thorn in 
t rein lics, iiy setting tiaps in iriigat mg ibti lies, .by uovuring 1in^ ground u ilh straw, 
under which ihev wonhi shelter for the night, and in t lie uiorning burning tlu^ straw 
and insects. Men, women, and cbihlrcn, witli the village ])onltry, in some, places, 
iiioveat to tbe tlebls in wiigons and fought^ Mm (•oirnnon (‘iieiny IVom halidiing to flying 
linn^ In some ])ai'ts, it was cst iinatial there were one imndretl bushels of hnpf>ers to 
tin' acre. 

A notable local mat Innnatieian esfimaterl tliat in one onv. and a half mUlwn 

bn^hih were desi royed by lighting in Great Salt Lake and drifting on the shores, form- 
ing an immense belt. 

THE LOEUST IN ^fEXlCO. 

I^iofpssor Tlionins also states that it breeds ia Snake Valley, Idalio. 
Tiiat it is eonunon and destrnetive at limes in Me.xieo is sliovvn 

liom the statement ]mblisli(*d in the Monthly Ib'port of the Depart- 
inent of Agrieultiire, at Washington, J>. for July, 1870, witen^- it is 
stated that the corn and ottls wtae injuretl and tlie wheat <*rop half 
destroytMl l)y the “ grasshopper/’ whieh must be C. .vyo’p/as*, us Taos is 
near tlie (Colorado line. Iboh'ssor Thomas rt^ports a- few spetamens of 
fipretUH tioin X(‘W l\rexieo aiul Arizona in eolleetions made by Lieu 
teuaut WheeleTs ILxixMlitions <inriug t he last lour years, and he liimse/f 
found a few speeinums south of Katon Mountains in bsbh. In 1875, 
howi'ver, Lieutenant Carpenttu*, as he writes nub did not sec^ any swarms 
in tlie region extending from Fort Garland to Santa Fe. ‘‘ i could not 
learn,” lu^. adds, that they had ever been troublesome in nortbern 
Xew iMexieo.” 


aUE I.OCITST IN NEVADA. 

Prof. Cyrus Uiomas luis kindly^ a(ford(‘d me the following facts regard- 
ing th(‘ oecurrenee of Caloptenm spretus in Nevada, in a letter dated 
Mareh 1, 1877 : 

I s;i\v E. HjirvfiiH in 1S71 in nhnndmieo along the. ITtnnboIdt Kiv(*r in Niwada. most t>f 
the way fjom where (he Eeiitral Ikicilict JOiilroad KtrilvCxS it. (going wa'st) to tin' sink 
or ])]ace w l’.ere i(, di.sapp(‘ars. Ar oiio point they were <jnit(.'» almndant, and evidenidy 
preparing lo migrate, Hying np in tlm air, their wings pretsenting t )iat ])ecnliar ghnsHv, 
snowy appearama* w ith u-hielj >oa are no doubt iamiliai'. d’hi.s, if J recollect rightly, 
was wa'stof liuniholdl Slalioii ; they wen' ijuitci abundant at ihat .station ( 1 Iiimholdt.),^ 
w'lien,' we dined, (going west), hut wen* not migrating there' or then ; ihose, refeii-ed 
to as seen ^vest, of Jfiimholdt being seen as w e n'Miniecl I'ast. You prohahly remember 
that saline or alkaliui^ belt at. the north wu'st extremiiy of (deal Salt Laki* ; just beyond 
that I lieg.in lo observe them, and Irom Iht'iicc — not, eonlinuously, hut at eerlain 
points — from tbevi'. to, a.nd a. slmvt distance w'est of, Ilumluildt Sink. The eolleetions 
made by Wheider’s party in SmIheaHt Niwgida. liad no .spi'eimens which I couhl i>osi- 
tivels' say eaiuc! from that, section. That year (1^71). as wo went out (.June), we saw 
but few s]>ecimens iii Salt L.ake Valley, but lliey were (piite. mimerous wiu'n wo re- 
tnrne.d from California in August. They were also numerous in Cache Valley and 
Southern Idalio; in moderatii numbers wa.‘st of the range in Montana as W'cll us east. 

From t;h(‘ fact.s thuvs afforded by Professor Thomas, it is not im[>rob- 
able that this species in its normal form will be found to commonly occur 
iu the treeless regious of the entire State of Nevatla, and also of the txisl- 
erii hall of Or<‘gou, and also, perhaps, of Washington Territory, west 
of file Siei ra Nevada, to tlie sonih, aiul the Cascade ^Mountains to the 
iKuth. Among thtvse langcs, and to the westward, when the rain-fa) 1 
is very (ginsidtuable, and tin’', land clothed with forests, we are to look 
for the non migratory vaisety, AiUiim^ which may there exist under 
conditions nysembling those in whieli it lives in the Mississippi Valley, 
and lh(‘. foiest-clad iVtlautic States and Canada. 
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It will be exceedingly desirable to trace the distribution of (7. fiprctus 
soutliwanl of the i)resent known liinits, tor it is not at all unlikely 
that it inhiibits the JMexican Plateau, since Alajor Powell informs rue 
that he found a locust, as he thought this sp(*(*ies, nunKU'OUs witlun 
twenty miles of the IMexican boundary on the (Jolorado Kicer. 

In North(‘rn Xew Mexico LicMitenant Car[>enter found this species 
(identi)ied by Mr. Seaidder) on Taos Peak, Sangre de Cristo Mountains, 
at a luhght of Id, 000 te(‘t (above timber-line), in duly, 1875. (Scudder 
in Wheeler’s Annual iteport for 1870.) 

NORTHERN RANGE OF THE LOChVt. 

While the locust (P. s])refi{H) breeds in Wyoming, JMontana, and Da- 
kota-, in sofue <*.as(^s swarming northward ami eastward into the r(‘gi(>n 
about Manitoba, its nort Inninnost limits in Hritish Ametica are said by 
Mr. (I. JM. Dawson* to be ^‘the niargin ot‘ theconifcuoiis jbr<*st which oppor- 
tunely to] lows th(^ line ot the North 8askafchewan River.” As regards 
the- nortljcastern limits, Mr. Dawson says: ‘‘The ioe.iists are rta'orded, 
on one occasion at least (1807, by Protcssor Hind), to have reached t!ie 
shor(‘s of tin*! Lake' of the Woods, but 1 lia\ e not heard lliat th(\v did 
so in 1874. Their limit in this direction isj)retty d(‘tinitely fixed hy the. 
westei ii inargir* of the great woods, ahont longitude ddicy <lid not 

appear at Falrtbrd J'ort, on the northern part of Manitoba Lake, nor 
at Lake Swan House (longitude HMD' .‘»0', latitudeod^ 4U'), (.hnnl>erlaud 
House (longitude 80', latitude' 51^), iban(a^ Albert (longitude; 105^ 
;UV, latitude' 5;>o 10^), or Fort Pitt (!e)ngilude lt)h^ 80^, latitude od^ d(/). 

They are very seldom se'eu at the; s<*e;oml, a, ml ije'.ver at the third and 
fourth of these lo(*alities. d he <exempti(m of Prince Albert is note - 
worthy anel instructive, as, on the testimony of several gemtlemen ac- 
ejuainted with the le)e:aliry, it is elne te) a belt of coeiferons timber^ whicli 
^Uiedches bctweeui the Norlli anel South Saskatchewan Rivers here; ami 
ihe)ugh grassho[)j)ers in greaet abundance; leave visite'el tin; eeenntry south 
e)f the line thus tbrmeel, Hup hare nrrer been Ixfuucn io eross as will he 
s<‘en fartlier on 5 that in 1875 great numbers ilew westwarel to the Lake 
oi the Wheods. 

Pegarding its ap])earance at Manitoba in 1875 I (juole as Ibllowxs from 
ITedessor Dawson:} 

From the reports now rocoivetl from MneiitoUa amt varions ]>ortions of tlio-Nortte- 
w«.‘.st T\'i j'it ory and ]mbli(sln‘-d in abstract wiMi 1 lioso notrs it, woiibl appf'ar that dur- 
ing tbc Mimmt^r of 1H75 two distinct cbmionts w(.*ic coutuaemd in tieo bjrnst iminitcsta- 
lioji. First, tl'c insrnds Iiatctiingin the provim'o of Mani t,obn :md .surrounding i’(‘gions 
iVoin eggs btt by tlic wostern and north west ('rn iiivading swarms of the previous au- 
tumn ; s(*eond, a, distim-t foreign host, moving, for tbc' most part, from sontli lo north, 
I’he loeusts are- known to leave hatched in gr<iat nnmhers over almost the entire area 
of jMauitofea and westwanl at least as lar as Fort Ellieeon the Assineboine, River (lon- 
gitude lOF' and may probahiy have been p’.odmaal, :il, least s|>()radic-all> , in other 

portions of tin; central regions of t he plains, though in tlu; snmm(;r of IS74 I bis disti iet 
was nearly etnplied to reciuit the swarms <levastating Manitoba and tin; ^V es(elll 
States, find there appears to have hetm little, if any, inllux to supply tla ir pJaee. Still 
ftirtlim- west, on the plains along tin; base of tlie R:»eky iVlountain.s, from t he forty-ninth 
parall(d to tin; Red Deer River, locusts are known to have hateheel in eonsiderable; num- 
beu'S ; hut of t hese mori; anon. 

llatcbing began in Manitoba and adjacamt regions in favorable localitiies as enrly fis 
May 7, but <locs not seem to liave b<;c<nne general till about the loth of the month, and 


* Notes on the Locust Invasion of 1874, in Manitoba and the Northwest Ten itories. 
Montreal, 187b, Hvo, p. lb. . 

t Notes on the Appearance and Migra.tions of the Locust in Manitoba mid the North- 
west Territories, summer of 187.3, hy (feorge M. Dawson, Assoc. R. 8. M., F. G. 8. (From 
advanced sheets of the Canadian Naturalist.) 

/ ? () 6 6 
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(loolo^ical Survey, I have r(‘ceived froui Mr., Sanford Fleuun^i^, (‘ngineer- 
f of Canadian Pai-ilic Kailway, a co])y of a Map of the 
eonnfry to be traversed by the (Jaiiadian Uaeitie llailway to aecornpany 
]»j ojir(\ss-roport on the ext)!oratory snrv<‘ys, ISTO; Sanford Fleming, 
engineei in ('liief.’' On this map the ‘Csoni liern limits of the true forests’’ 
are laid down* cm a line ninning in agcn)eial nortliwest direction from 
a little to tlie i‘asi\vard oi Fort i^vllice, in aboiil latitude dO', longi- 
tude liV, This line is indi<*ated on th(‘ map shoeing the distribu- 
tion of the red-legged locust (C, femur ruhruiu). The northern limit of 
true [nairie-land ’’ is also copnai on the same map from Mr. Fleming’s 
map. It inns from Turtle Moiuitain on the iorty-ninth paran(‘],a little 
east of sontli of Fort Kllice, arnl runs in a general parallel course to the 
limit oi' I'uicsts, and ends at the Hear Hills, just south of the fil'ty second 
})aiallcl of latitude and in longitude 108'^. Professor Dawson writes me 
that- 'Mio mat) shows even aptiroximately the area of the l?e\cr 
Fiver Prairies, but these arc s<*parated by forests from those to the south, 
and are never invaded by C. HpretmP This is most im])ortaut and sac- 
isfactory inlormation, and itonilrms Protesso)* Dawson’s statement as 
to the northcastej'u limits of the lowest area, which are innihu alrejuiy 
quoted. It would seem doubtful whether the lvO(‘ky Mountain lomisc 
breeds abundantly noi lh of the Little t^lave Lake. Tlie data afforded by 
this map also contirm me in iny indn*ations of the western limits of tlie 
prairie region and temporary and periodiiml br(‘eiling-[)laca*s of the Pocky 
•\Ionntain locust, which jiiobably lollows approximai t‘ly tln^ meridiau of 
lOU'-', pursuing a sinnons coiu-vSi* indicated by a range of hills j>ut down 
on the United States inajis, from which Mr. HecJder has compiled the 
maps accompanying tliis rcjiort. Tht‘ barren plains extend just uortii 
of the forty-ninth parallel as far east as longitude and tliis may be 
the southeastern limits of the perinauent breeding-places of the locust 
north of the forty-ninlh parallel. 

'i'iiat the return swarms IVom Missouri, Kansas, and Nebraska may 
reach Hritisli America is suggested by Mr. Allen Whitmaii in his report 
for liSTG: 

Wlit-l tu-i’ or not it is a general rule that the locusts on acquiring wings seek the di- 
rection IVorn whicli tln-ii- parents had eoino in the ]>rc(-edjng year (a. which (ho 

expel ience of M iiincsota tails to snt>staiitia(c), it is cerfain .‘it least that in ls75*‘lJie> 
main dirc'ciion taken l»y Die insects (hat rosti IVoin the Ta)wcr Missouri Valley country 
was noi th wcsterl y.’’ (Riley’s Eighth Annual Report, p. 10r».) Theses swaruis wevo 
1 raced by i’rol'essor Riley, moving nortlieily from the end of May thnmgli Juno and 
into, Inly, and passing various points in Dakota, AVyoniing, ami Montana. i 

They passe<l nori liward oven’ Ilisimuck at various times lad weim ,lune 0 and July 
(Same n-pert, p. Hd.) J*nl a still more detinite statement as to the dual destination of 
1 here* no) t bwa rd-moving swarms is found in an editorial of the Winnipi'g Stand, of 
August 11), mvt), entitled Locust, tlights,’^ It is there stated tliat in 187.'), “the lo~ 
cirsts winch jialclied in Mi.ssonri, Kansas, and Nehraska, in an area of miles from 
east to West, and ddO miles from north to south, took llight in .Tone, and invariahlv 
went northwi'st, and fell in innumerahle swarms tii)ou tlie regions of British America., 
ailjoining Forts Ec'lv, Carlton, and Ellice, covering an area as largo as that they va- 
cated on the Missoni'i River. They were re-enforced hy tlie retiring column from Maii- 
itoha, and it seeme<l to lu^ hoping against hope that the new swarms of 1870 would not 
again (h*,scend upon the Hettiements in the Red River Valley. Intelligence was received 


** Profe^sol• Dawsmi informs me that this is taken from IMlliser’s Maj), published as 
a hlne-hook hy the British government, forming a part of the report on explorations in 
Jhilish North Amerjca. 

t He adds (page lOH) : “Nor can I learn of any instance where these swarms that 
left on r Territory deposited eggs.” The different case of our own breed of locusts, lay- 
ing cgg.s within two weeks alter Hying coinincnces, is remarka.ble. Bat I am informed 
hy Capt. ,J. 8. Eolaml, commanrhng at 8tanding Rock, that a swarm from the south 
alighted near iliat. post July 4, 187.5, and deposited considerable^ quantities of eggs be- 
tween the 4ihaud the I8tlj ol July. 
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horo that the insects took flight from the vicinity of Fort Polly on the 10th of July, 
iiud then followed a fortnight of intense suspense.^ 

There is, of course, in all this a failure to connect by any direct chain 
of cx)ntinued observations the swarms that left the Mississippi Valley in 
1875 and those which finall^^ disappeared in the region of the mountains 
and in British America ; still less is it shown that those swarms were 
the parents of those which are known to h a ve^ hatched in the same re- 
gions in 1870, or even that those wliich are known to have liatched 
there were those which descended upon the lower country in July and 
August. But there is, at least, a strong series of i)robabilities. 

THE INVA^ONS OF THE LOCUST IN 1876. 

Beginning with the sontheasternmost point of the locust region — 

Texas: I learn from G. W. P>elfrage, of Clifton, Bosque County, in a 
letter dated December 11, 1870, that the locusts have for ‘‘two years 
made their visits, the first without serious ‘results, the second this fall, 
so we cannot yet know what the offspring will do.^ 

The following extracts from the Monthly Weather Reports give some 
idea of their movements : “ Flyin-g, at Fort Richardson, Texas, from 11th 
to 18th September; Corsicana, Texas, flying south 21 st and 22d, Avest 2tkL 
On 30th were destroying everything, and depositing millions of eggs.’’ 

In Texas, at Belmont fiirm, the grasshoppers remained alive all winter, 
and were found on wheat February 10 and March 25. 

October 3 to 5, numerous at Corsicana ; disappearing about 0th : abuu- 
dant at Belmont farm 1st U) 0th. “In Texas a dense cloud of grass- 
hoppers appeared during the last ten days of November.’’ 

“/Vi/o Pinto: The grasshoppers appeared on the 17th of September, 
and are as thick as they ever were here, destroying everything as they 
go. Uvalde : Ap})eared September 22, in quantities, arriving from the 
north, and causing some alarm. MeLennan : Reached here on the 20th 
of September, and have materially damaged the cotton-crop by cutting 
oir unripe bolls. Bell : Made their appearance in great numbers about 
a week since, and are destroying all gardens and every sward of grain. 
They have cut off the late corn and the young bolls on the late cotton. 
iJallas : Have cut short the cotton-crop. Gillespie : The first grasshop- 
pers arrived on the 18th of September. Three days later they left, going 
west, being driven by an cast wind.” — (Agricultural Report, 0(*Jober.) 

On applying to Mr. J. Ball, a well-known entomologist residing in 
Dallas, Tex., forinformation regarding the ap])oaranceof thelocust in that 
State, he kindly sent me theNcue Ziircher Zeitung for November 1 and 
2, 1876, (X)ntaining two letters written by him, which I have condensed 
as follows: In October, 1874, the locusts appeared in Texas, but were 
not one-timth as abundant as in 1876. At Dallas, at noon September 
20, 1876, the air was filled with the first swarm of locusts ; by 5 o’clock 
in the afternoon none were in the air. Previous to this date up to the 
night of the 19th the wind had been south ; it changed on tlie 20th to 
the northwest, and this wind brought the locusts in a swarm which must 
have been many miles long and broad, and from 1,000 to 2,000 feet high, 
as far as the eye could see. At 10 o’clock, September 21, the air was 
again filled as at noon of the preceding day, the northwest wind still 
blowing, and the grasshoppers passed on as the day before, until 4 p. m. 
On the 22d the wind veered to the sontb, and the locusts liew during the 
day in large numbers irregularly about, like a sv arm of bees. TiiivS con- 
tinued until noon of the 23d, when a south west* wind boro a large number 
to the northwest. Until the 27th they remained engaged in egg-laying^ 
39 G s 
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They laid their eggs in an unbroken, somewhat sandy soil, in little pock- 
ets buried several lines deep. Mr. Ball counted several hundred holes 
in a square foot of soil. They did not lay in cultivated, plowed land, 
and should they do so, plowing would be sufficient to destroy almost 
all the eggs. From the observations he made, Mr, Ball concludes that 
this great plague will diminish as the cultivation of tlie soil increases, 
and will finally be abated, as in Germany the locust invasions are much 
less numerous than formerly. 

At Fort Gibson, Indian Territory, they appeared September IG to 
North of Texas, in Arkansas, Kansas, Missouri, according to tluj: 
Monthly Vyeather Eeview, August G, grasshopi)ers appeared at JiU 
inaFs, Nodaway Goiinty ; Oregon, Mo., Hying north 1st; northwest 13d. 
4th, Gth ; south 11th and 19tli ; northwest 22d ; southwest 23d and 25th ; 
and south 2Gth, For other details the reader is referred to Kiley^s 
Ninth Report, as State entomologist of Missouri), and Minnesota, as wel' 
as Iowa, according to the ^Monthly Weather Review, the locust ap 
peared late in summer and laid their eggs, which will hatch out in 
greater or less numbers in the spring of 1877. 

THE LOCUST IN NEBRASKA IN 1S7G. 

ITow they swarmed in Nebraska last autumn may be seen from tlu^ 
following extract from a coiTcspoudeut of the New York Tribune : 

The grjiHHlioppers are here. They have come to Htay, ami are bu&y ]>eTpetiiatiDg 
their species. Early in August they reached the wesU'ni portions o! tliis State, bUt; 
Tvero partial in their depredations, tievouring everytliiug in suino localities, doing littl * 
daumge in otbors. On the T2rh ot the month l]n*y made a lorward moveinenl, ami 
appeared in the valleys of tlie Elkhorn, Platte, Jiu<l Republican. Our local papers, aer- 
ing on the “ ostrich policy, 'suppressed the facts or misropreHonted them, and all wei e 
vrishing for a favorable wind to carry the y>ests beyond our borders. But a soft, south- 
erly wind, varied by an occasional thunder-storm frotn the nortlnvest, prevailed tiii 
the 2!>d, when, aideii by a stitf northwester, the grassho[>pors ros<^ and came from theit: 
exhausted feeding-grounds upon the east and south portions of tlio State. They cainr 
literally in clouds, looking iikti the frost-clouds that dritt along the horizou on a win 
ter morning. They are devouring “every green thing, inchuliiig shade-trees and 
even weeds, such as the “Jamestown weed” and wdld hemp. Tho great body of the a 
seemed to pass south, moving iu dense masses during tho 24th, and ^oth, and will 
probably be heard iroin in Kansas and Missouri. I have sutfered a total destructiou (d 
60 acres of corn, as fine as 1 ever raised. Tiio amount of damago in Nebniska is hai'd 
to determine. I'lie small grain was harvested; corn and vegetables aloue euilcr. 
Taking iuto consideration tho fact that wo always overestimate a standing crop of 
corn, and are dis])osed to nmlerestimate our l()sses, I think wo shall bo fortunate if 
tho corn realizes one-third tho anticipated yield. A fow words upon the “ parasitt' 
delusiou. The grasshoppers last year were to a great (extent infested with the coral - 
like insects, but luy conviction is that they arc no more fatal to them than Ileaa are to 
a dog. This season 1 have failed to liml any “parasites.” At present no natural en- 
emy apxjears to intorfero wit h the festive progress of tho locust through this fertil-* 
region. Many have couclnded, and I am one of thorn, that for tho present the loccsr 
is an “ incident” to this locality, tl)o solitary “ drawback” to our enviable lot, wdiici.\ 
can be obviated in part by new methods of farming, bub which can be altogether re- 
moved only by one of these unexplained and beneficent interpositions of Nature by 
wbicli certain species are occasionally overwhelmed wdth destruction, and appear 
again only after a lapse of years. Warned by Mr. Riley’s example, I will venture ih> 
prediction as to next year, but present indications are that our small grain will suffer 
early next summer, when the eggs now being deposited are batched, but that the late 
corn will be unmolested, in consequence of the flight of the new brood to their natural 
home in the Northw^est. 

Another correspondent, Mrs. C. L. Nettleton, of lied Willow County, 
Nebraska, writes as follows to the New York Tribune : 

Locust prospects is a subject of much anxious thought with us, and I am tempted 
to write of our experiences in this valley of the Kepublican River. I trust that efiorts 
to secure a thorou^ investigation and abatement of tho post may be successful. It 
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seems to me a matter of national importance, as settloraents must retrograde unlesa 
the locusts are checked. They came down iiiion us July 26-27, doing much damage^ 
but left without consuming everything. August 5 they re-appeared in great numbers, 
looking iu the distance like great clouds of smoko. Nearer and over our heads th<i 
air appeared to be tilled with snow-liakes. Locusts wea-e around, on us, and on every- 
thing, literally “covered the face of the earth.” 'J'hey began to come about 4 p. in., 
and tlie next day tliey liad our fine tiold of corn stripped. It was like resisting fato 
to tight them. Wo tried smoking them, covered vines and portions of our garden 
with hay and blankets, giving the insignilicant creatures a sort of hand-todiand tiglit, 
in Avhich they won by sheer force of munhers, and made us glad to retreat into the 
house. They broiiglit with them an omnivorous ayjpetite, eating things which they 
passed by iu IB74 — vinca of melon, cucumber, squash, pam])kiii, &c. 

They took our tomatoes, potato- tops, indeed all our garduii. They ato our straw- 
berry-plants and young fruit-trees; also, our hiw dowers. Not content with such a. 
varied hill of fare, they forced tlieir Avay into tlie house and ate the honse-phiiits. 
They staid with us live days, until they had ended their largo meal by liuisliiiig up 
everything. Then whih^ we wane planning to catch them and barrel them Jij) to fat- 
ten our poultry and swine, a friendly (?) nortluvest wind carried thorn off. Owing to 
the drought the small grain ^vas a failure; the loemst harvested the remaining crops, 
leaving the farmer no reward for his toil. They lun'e visit(Ml the country every year 
since the settders have come iu, but only in IBT I ami le7<j doing serious in/iury. They 
have i>eeu by far the most numerous this year. It lias been an c.Ktrenu;ly bof, dry 
seiwon, the prevailing wind south., often hot as tViun a furnace, and undoubtedly the 
imiisual .season has had much to do wiili the iiitusual numbers of the locust. Farimas 
with their crops liarvested are like Othello with liis occupation gone. Many have luftt 
faith iu the country and are leaving in “prairie schooners.” We are about 70 miles 
from the Union 1‘acitie Kailroad. Some turn toward the setting sun, others south- 
ward, and others still go, they scarcely know where, in search of employment. It 
seems like a “sorry” going off to seek one’s fortune — a journey in wdiich a supply of 
hope and enthusiasm is needed. 

According to the Monthly Weather Tteview, grasshoppers were seen 
at Itichrnond, Neln*., dying north on July 2 and and dying with the 
wind 2Gth, 27 tb, 29tb, JOth and Jlst. Augusts, at Noitli Platte, Lincoln 
County, entire corn cro[> destroyed, and iu Dawson County one-fourth 
of crop destroyed ; came from Dawson County to Buffalo County. 10th, 
Clear Creek, flying southwest; 11th, northwest; arrived in immeus(3 
numbers 18th, and remained rest of mouth, 11th, alighted in immense 
numbers at Fremont, Dodge County, and eomiaenoedin the corn ; country 
near Elm Creek, Bntialo County, cleaned out; column moving in a north- 
west direction, not many miles wide. 12th, very thick at Columbus, 
I'latte County; came down the valley from North Platte, doing but 
little damage. At Crand fsland, Hall County, loss small. IJth to 2(>th, 
at Omaha, liiimerous at times, dying in all directions. 18th to 3ist, at 
Do Soto. 23d, at Linctoln, Lancaster County, in vast numbers, but not 
so numerous as in 1874; passing south and southeast in clouds; corn 
considerably damaged. 24th to 31st, at Plattsmouth. 25th, iu York 
County; have left nothing but harvested grain. Plattsmouth, dying 
about, September 1 to 15. Kicbinond, dying north 4th and dtli, north- 
east 20th, northwest 21st. York: The grasshoppers have called on m 
again. They came down August 10, from the northeast, and staid twa 
weeks to a day. August 24 they left, going southeast. They have cateu 
almost everything green, destroying all garden-vegetables and taking 
the leaves otf the trees. The fruit-trees, such as apple, cherry, and 
plum, are leafing and blossoming again. The plum-trees have ripe 
fruit and blossoms, which is something I never heard of before. Furnm : 
Came down in dense clouds from the northeast, so thick as to darken 
the sun, having the appearance of vast clouds of smoke. Nothing of 
the kind has equaled this raid since the earliest history of the country. 
Some have laid eggs. We are compelled, as in 1874, to note an almost 
total destruction of corn add all late vegetai)les. Knox: Entirely de- 
stroyed the corn and garden products and the oats so badly that many 
fields were not reaped. Osage: Came August 24, and are still here. 
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Have taken potatoes, buckwheat, and beans clean ; have injured corn 
about 15 per cent, and are still at work on it. Have deposited eggs in 
great quantities. They incline to travel southeast, but the wind is 
against them. Chiming: Came from Dakota August 4, staid about ten 
days, injured late, corn and potatoes, beans, gardens, &c.; deposited many 
eggs, and have nearly all gone southward. Insects will destroy their 
eggs, and birds, quails, and prairie-chickens will eat their young wlien 
quite small in untold millions. In their matured state nothing can 
successfully cope with them save quails, prairie-chickens, and other 
insectivorous birds. Dodge: Swept down upon ns from the great north- 
west August 10, bringing terror to the hearts of our people. They re- 
mained about two weeks and deposited eggs in immense numbers. 
Hops were entirely destroyed ; fruit-trees are stripped of their leaves, 
and in some sections of the new growth of bark. But half the corn is 
left, ^yehsier: Injured corn slightly. FranlcUn : Damaged corn 50 per 
cent. Have’ now all gone southwest. Adams: Have taken about half 
the corn and injured young trees 50 per cent. Saunders: have re-ap- 
peared since the last report. Corn, potatoes, and sorghum have been 
largely damaged; tobacco, buclavheat, and beans have been wholly and 
gardens mainly destroyed, and the earth is tilled with eggs. Seward : 
Came from the north in immense quantities. They fed upon the corn 
and cultivated gra])es, and destroyed 80 ])er cent, of’ the buckwheat. A 
few linger wStill in the south part of the county, traveling southwest. 
Thayer: Alighted about a week ago. Have injured corn very badly, 
and taken all the garden products. Boone: Came in large numbers 
August 3. Have destroyed all buckwheat, beans, and late corn ; stripped 
the foliage from all young trees, and killed young fruit-trees. They 
staid about three weeks; have all gone south. Lancaster: Are eating 
everything. Platte: In their flight south visited onr county on the 10th 
of August, and in consequence of adverse winds remained two weeks. 
They entirely ruined late corn, made general havoc of vegetables, and 
filled our land with eggs. Wayne: Alighted and commenced work 
August 0 and 10. Injured late corn 25 per cent,, potatoes slightly; 
deposited their eggs, and left August 13. Antelope: Came from the 
north, August 5, in countless numbers, and swept late corn, buck- 
wlieat, potatoes and beans clean. Uichardson ; First appeared yesterday, 
August 30, in small numbers from the northwest. Alerrick: Croi>s 
l)roinising up to 10th of August, wlien the grasshoppers came with the 
wind from the north. The next day the w ind changed, and continued 
rather sti’ong from the south for a week. The hoppers had to stay on 
the ground and could not do much damage. On the 18th, the wind 
being from the northeast, they left, but toward evening a lot more came. 
On the 21th, all left for the south. Buckwheat, late beaus, garden- vege- 
tables, late potatoes, &c., are all a total loss. On the 17 th some deposited 
eggs where the ground was bare. Jlall: Large swairms appeared from 
the northwest August 10 at noon. Commenced depositing eggs on the 
13th and 11th ; on the 14th some left; still larger masses came in their 
stead, mostly from the northeast. Farmers generally tried to smoke 
them out, but most abandoned the effort alter the third day. 1 protected 
my garden for ten days, but from the 11th to the 13th they piled in on 
me so fearfully that Tcould not keep tliem from stripping nearly every 
tree of its foliage. They have eaten about one-third of the apples and 
half the early with all the late corn. On the 23d and 21th they left in 
a southern direction, the wind being from the northw^est. — (Monthly 
Agricultural Keport, Aligust and September, J87C.) 

1 have also the following notes on its appearance in Jsebraska from 
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Mr. G. F. Dodge, of Glencoe, Nebr. As Mr. Dodge is an entomologist, 
his testimony is of increased value: 


Glencoe, Nkbi:., February 4, 1877. 

Dkar Sir : 

l» «» « H # 

Since I has'^o been here I have given more attention to the Culopfenus sprefus than 
to all other insects together. The result of my observations has bf*eii that I have 
formed a theory of the cause of immigration of this insect, which differs radically from 
any yet put forth. ISfy record of the insect^s visitations runs like this : 

in I87;3, C. spretiiR came from tlie south in May; remained a week or ten days ; deposited 
eggs in large quantity at this place. I came here August 7 ; the insects Inid tlum about 
all attained their wings. Daring their growth they had doiff> much damage to crops, 
destroying all the oats and corn where they were ahundant. Tlie insects did not move 
until August 1(), wlien the wind, which had been from the south e<nitinuonsly during 
the mouth, veered round into the northwest. They arose about noon, ami all left. 
Orhers llew over, going south from that time until cold Aveatber. vSome eggs wcu'e de* 
posited in the fail. 

In h^7^J, a few came from ttu^ southwest May 80, hnt only a few. May 10 the eggs 
laid the fall before were hatclnng. Tliey pupated about June 1, became imaf/htfs 
about Jane 20, and went south with northerly winds June 80. July 2^1 immense swarm 
alighted, coming from the northeast July 28 ; staid three days, and went south. 1 saw 
no eggs deposited. Gibers went south in August, 8et>i<imbcr, and October as usual. 

in 1875, they aniviul in small quaiitity from southwest May 12 ; eonld ])e seen Hying 
north whemwer we had a south wind, hut especially on and after June 10. On that 
date myriads came from the southeast, staid one iiiglit, ami, the wind continuing fa- 
vorable, went on in a northwesterly <‘ourse. June 20 I iii'st saw h()}>pers Hying smith. 
After that they could be seen dying either north or .south, as the wind might be, until 
the 10th of July, after which date they only appeared in the air whmi the wind catuo 
rrom tlie nortfi. 

In 1870, a very few came from the southwest May 14; saw some doxmsiting eggs 
about May 80. Atigust 10 an inimetise swarm eann^ from the northwest an(lstai<ra 
week. The day they departed the wdiid began to blow from the northwest, changed 
to north, and finally to northeast. The air was full of the hoyipers all day. 'J'hey 
always changed their conrse to go with the wind. Tliey left tlio ground full of 
eggs. In these the embryo was formed at least a month before the ground froze. Hy 
biiuging eggs to the house and putting them in a warm place I have liatehed them in 
seven days. kSome <jf the same that wmn'i not kept so waian, but merely kept from frost 
and in tlio sun, have lain three weeks and do not hateln 

I think the abovi) notes substantiate ruy position, which is that ffpritius is double 
rearing the first brood in th<^ south, the second in tlie north ; and that it mi- 
grates for this purpose', and not from hunger, as Hi ley asserts. 1 heheve also that they 
are natives of the yilains, and will always overrun this part of tlie country wlien a nortli 
or southwest wind drives them a little off* their true north and soutii course during their 
period of migration. I do not bidieve that they arc more liable to attacks of parasites 
here than elsewhere, aml^ iinleed, think it not improbable that their present rate of in- 
crease is due to their having found more nutritious food in the csireals upon which th<\V' 
have f(3d for a few years past than they have known in the prairie-grass. A parallel 
case is that of the Doryphora 10-JiueaUi, whieli increased with such rapidity upon the 
cultivated crops of the East. 

In the Rocky Monniains this grasshopper follows the same plan of inigration with the 
Grst favorable wind after they get wings, as I have observed hero. They were abun- 
dant in Montana this year, and at my riMjuest an intelligent miner took notes of their 
babits, which Ii(3 has transmitted to me. My observations show that as a rule all ob- 
taining wings prior to June 20 will tly north; those becoming imagines after that dato 
will lly south. This date might vary as the spring was late or early. 

^ it * f n H tt 

Hoping to make myself usefnl next season, I remain, yours, truly, 

G. M. DODGE. 

The following statement regarding the appearance of the locust, iu 
Buffalo County, Nebraska, and the theory of its northwest origin, are 
worthy of preserv^ation in this Eeport ; 

Buffalo County, Nebraska, August 8, 1870. 

Editors Country Gentleman : The all-prevailing jtheme, the all-absorbing topio 
on all otx^asioiis, is the grasshoppers. Their devastation in almost the entire portion 
of Western Nebraska is not only general but terrible. Their numbers are almost as 
countless as the sands on the sea-shore ; their powers of destruction seem to exei'ed 
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that of tlio race that visited ns in 1874 by fourfold. Now they are eating every green 
thing— the loaves from tlie trees, the grass iu tbo ravines, the forest- trees along the 
Loax) and Wood Rivers, corn, ]>()talocs, tomatoes, ovwything. Our corn-fields to-day 
present the appearance of so many acres of naked bean-poloH. They have covered the 
city of Kearney all over; in the houses; on the sidewalks ; they even inspect the fine 
Btore-rooins of our dry-goods and grocery men ; in fact 1 do not believe there is a 
square inch ot territory in Ihilfalo County that has not bt‘en searched by these maraud- 
ers. The first indication of tlieir approach Avas on Friday, July 28. Almost from the 
first Ave saw they were an entirely now generation. Tliey had huge appetites, and at 
once proceeded to find the sweetest and tonderest ears of eorn in onr fields. They 
poked their noses head dowinvard, tail upAvaid, into the very heart of our small cal)- 
bages. They almost dug up onr onions by the roots. The,y ate np our nie.lon-vines 
and then jiartouk greedily of the unripe fruit. The wind remained in the sontli from 
July 28 till August fi, when about noon it suddenly ebanged to north-northeast. In less 
than tAventy minutes, every hopper of this advanced guard AAumded their way south- 
Avard. How happy Ave were I Vain delusion. At 4 p. m. the east, tlie north, the Avest, 
presented the axqiearance of dense clouds of smoke, like that of burning jirairics. We 
saw it full 20 miles away. We gazed in Avonder. Tlie clouds approached, the air 
SAvarintMl Avith hoppers. We could hear the sound of their wings. 'J'bey Avere so close 
together, so dense, that they darkened the sun similar to an eclipse at midtiay. The 
first cloinl passed. At 5 p. m. another, more tlciise, more tcu rible, more numerous 
passed oA’er head, leaving a foAv stragglers to soaicli ior something to stay their stom- 
achs. We thought by this time, .surely the army liad passed, but about (J }». m. another 
writhing, moving mass Avas scc‘n approaching. On its ririival just over onr licads, 
down they came, like huge fiakea of snow, so thick that the ground aa ss in many 
)>laces invisible. Here they remained till the next morning, scatterul (*ver the ])rairies. 
About 9 a. rn. they began gathering in endless swarms into onr corn-fields, and by 1 p. 
m. every leaf, ear, and in many jilaoes the stalks, were eaten, digested, and part of the 
army on their way southwest to hunt for and desjudl iioav fields. About this time the 
Avind changed to southeast, tlien veered to tlie south, and from that time until this 
writing (Tuesday evening, August 8; the hopxiers are with ns snpjiing, as a l.ast resort, 
on jnirslane, tuinhle-weecls, and even thistles. They will undoubtedly remain in this 
section until the wind changes again into the north. So much for the appearance of 
and destruction caused by these foes of the ugrienlturist. Wo see our entire si^ason’s 
work, except one-third of tlio crop of wheat, melt away almost in a moment, and Ave 
are helpless. 

TJie (piery in my mind, as aa’cU as in the minds of many of my sufiering neighbors, 
IS where tliese hoppers come from. In carefully Avatcliii-g their x)rogr<‘ss tiro years 
ago, as Avol] as this season, I am satisfied in my own mind that there is a vslojie of coun- 
try to the north or um’thwcst of JMinnesota, in the British possessions, Avhci<"/ these in- 
fiocts are indigenous; that in extremely dry seasoms, like tiie i>rCvSent, the eggs depos- 
ited last fall hatch in such (aidless qiiaiititiea that tlui locusts are forced to migrate; 
Avhile in extremely Avet 8X>rings, Avitii heavy falls of snoAV or late frosts, in the terri- 
tory AvlKU'e they originate, many of the infant progeny are destroyed. In July, 1H74 
l ast mimbers, it avuII be rennunbered, descended and sjaead over almost the entire ter- 
ritory Avest of the Missouri River. They deposited (^gg.s in Kansas and Missouri, and 
in the spring of 1875, caused wide deslriiction in the southeast part of this Static, tlirt 
nortlieast part of Kansas and the nortliAvest jiart of Missouri. Ibis progeny seems to 
have b(^en annihilated — various influences during the summer of 1875 causing them 
to he Avithout the power of propagating their species. Now this season (1876), if I 
am not mistaken, an entire new generation can be traced from tb(A Red Jtiver coun- 
try of the north, through Western Minnesota, South AAi^stern Dakota, thus far into 
WestBrn Nebraska. If 1 am correct iu these obsorvatioiis, then, whenever our springs 
are dry, Avitb but little snow or rain during the winter, lolloAved by dry weather in June 
and July, Ave may expect grasshojipers in just such endless quaulities os we have 
seen twice during the past four years. Whenever the aa inter, spring, and summer are 
just the opposite of the fon^going, then wo Avill he comparatively free from these pests 
an(l our crop.s plenteous, I am satisfied in my OAvn mind on the above points; and I 
believe further that the territory wherein these insects are indigenous, is not so large 
as to be beyond the control of a powen Avith a purse long enough to i>rocnre the neces- 
sary labor, to work the destruction of young locusts and eggs before they can make 
such descents mion us. Only the strong arm of Government, however, can wield this 
power: and sooner or later it must intervene, or this entire western territory, with its 
rich(‘s lying beneath the grassy sod, must be abandoned for all agricultural puriioses. 

Our corn, potatoijs, and all our vegetable crops haA’^e already dieapjicared. Many of 
onr Av heat-fields wore not cut at all j others yield all tlie way f rtirn two to twenty bushels i 
per acre, according to location. There is as a gener^il thing south of the Platte River 
a very largo crop of small ^aln, Avliich has been harvested, while the corn, potatoes, 
mud vegetables are fine as they Avere last season. North of the Platte, throughout a 
portion of Hall County, all of Buffalo and Dawson Counties, the drought has been 
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severe and coutiimons since the last of March. We have had a few showers; but, 
except immediately along Platte Kiver, these showers have rarely been of length 
enough to wet the ground more than to the depth of one inch. I may say, I think, 
with perfect safety, that for two years past we have not had rain enougli to saturate 
the ground to the depth of feet, w'hilo the fall of snow in the winter season has been 
very light. In this connect ion it should be reijiemb(3red that in digging wells \ve lind 
the* soil dry as an ash-heap, almost from the (op of the ground to tiie water-line on a 
level with low water in onr rivers, or on the divides to a depth of sometimes 140 to 00 
feet. It will be easy to understand the effect of continual dry weather upon our crops 
and pockets. . 

I do not think that any of my near neighbors will complain or take mo to task if I 
again say that a poor man with a family, and but little meaue, Bhould think twice be- 
fore attempting to make a home especially in Western Kebcaska, for by the time this 
is ill print no less than eight out of twelv'^e families living nhar to the north and west 
of me will be on the way to Iowa and Missouri-— some having already departed for 
the Pacific slope. Some are selling th(‘ir claims and all their stock for less than half 
their value, while others are leaving their claims to hojipcrs, and to settlers desiring 
( o try their luck. Many of my readers may think over in their minds the old adage 
that a ‘‘ rolling stone gathers no moss, ^Muit permit mo to ask a question : How much 
moss can a stone gather when visited continuously by drought, bugs, and hoppers? 

<Tenerally speaking, yon can rarely lind a more energetic race of men, both English 
and German, than those wdio are leaving us now. Some of them came hero with money. 
They liavo sunk it all in their farms, in efforts to live and make a living, only to see 
if; all swept away in a day. There swans at present to be no remedy except stock- 
raising, and this cannot be done iu this country without capital. To commence with 
a cow or two, and live, clothe a family and school them, is almost an impossibility. 
One of my neighbors declares that he will not live in a country where he has got to 
die in debt to his stom^wih.’^ 

F. N. C. 
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In Kansas the locust visitation was less formidable and did not ex- 
tend so far east as in 1875, as may be seen by the following letter of 
ib’ofessor Snow, dated University of Kansas, Lawrence, Kans., October 
4, 1870: 

Your }K>8tal card r(\ached me upon my return from Colorado, and I have delayed 
replying to your inqnirie.s I wanted to know what the locimt was going to 

do tor ns before writing about bim. I came through Kansas from Color.ado (Denver) 
on the 5th ami Cth St'id, ember. Caloplinus spn lus at that time extended about 100 miles 
cast of the mountains, last of which point no trace of it was to be seen during daylight 
on the 5th. Next moijving we struck locusts in small numbers at Hrookville (Salino 
County), 180 lailos west of Kansas City ; in full force at Salina, 12 miles farther east ; 
ami found the east front- of tliis line 4 miles west of Ahihme, in Dickinson County, ana 
about 150 miles west of Kansas Oily. Observing and inquiring at the stations in this 
5U-mile belt, 1 invariably learned fliat tbo flight of the locust was from the 7wr(h and 
not from the lasi as Iavo years ago (in 1874). 

Four WQeks have now j)assed ami the h'cust has not yet reached Lawrence, its eastern 
line being about 20 miles we.st of Lawrence, only about 100 miles farther east than it 
was four weeks ago. This eastern line extemls across the State from north to south, 
the entire State west of this line having been visited. In many fbe pest has 

come in immense immbeis, while in many other i)laces there has been but a light 
bprinkling. Little <lamago has been done thins far, alniost none at all in com{)arison 
with two years ago, it being so late in the season that Hie crojis of this year were 
secure. The fall-wheat, however, has been very generally eaten down, but has come 
up again when drilled after the dexiarture of the hordCvS which remain but a few days 
in a x>lace. Wheat sown broadca.st has been generally killed, having been oaten down 
to the kernel. The great danger to be feareil now is the spring-batching of the eggs 
which have been deposited iu varying abundance iu tlio eastern part of the region 
visited. It is agreed on all hands that the present visitation is far less numerous than 
two years ago. The locusts are everywhere reiiorted to be heavily parasitized by the 
red mite and the Tachinafly. Can it be that these hordes are the ‘‘Hiiriug-hatch’* 
from Iowa, Minnesota, and Wyoming f While in the South Park in July, 1 found great 
numbers of young upretus along t he streams from the mountaimsides. When on the 
summit of Pike’s Peak July 28 and 29, the winged results were Hying due eiist as high 
up in the air as the eye could reach. They did not (descend upon us at Manitou until 
the 12th of August. 
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We quote also from the Monthly Weather Eeview : 

Dod^o April 30, the ground waa thickly covered with the young. August 
22 to 31, Dodge City, nnincrons and very destructive, causing entire loss of crops in 
many sections ; 24th, Ellenwood, came from north and northeast; 29th, southwest ; 
31st, northeast and west. Fort Wallace, llying eonthwest 19th, north 23d, settling 
24th ; 3ist, Atlanta, came in large n inn hers, injured fall-wheat, late corn, and gardens; 
also dying southeast. In September, Dodge City, abundant, dying north 2d and 4th, 
east 8th andOtli; less abundant Glh and 7th. In October they were reporteil nu- 
merous and destructive at times daring the month at Le Roy and Baxter Springs ; 
reported nearly all gone at Creawell, 19th, and Council Grove 31st. In November 

g rasshoppers were killed on the I4th by the snow-fall. JJroivn: The grasshoppers 
avo destroyed about alk tho wheat, rye, and timothy that have come up, and will 
doubtless destroy’’ all that has been sowed. Tho farmers have stopped sowing, owing 
to their presence. Sedgwick : The gra8shopx>er3 alighted on the 1st of September, not 
in such numbers as two years ago, hut enough to eat all the young wheat and rye aa 
fast as it ai)])cars. Many of the farmers are still sowing wheat. Bourbon : The grass- 
hopjiers ayipeared on th(i 28th of September, and are eating the wheat clean as they go. 
Cowley : Tlio grasshoppers havo taken all the early-sown wbi^at and rye, and they are 
still with us. They keep us from sowing wheat. Douglaa : Owing to tho prospeet (»f 
another grasshopper raid hut little wheat was sown until within two weeks. Tho 
early-sown looks line. Woodson : Crafishoppers came on tho Otli of September by the 
million, ami have destroyed all the early-sown grain. Chase : Tho grasshoppers came' 
Septembi.'r 9, and tho w heat that bail been sown is all destroyed. Lyon : The fall sow 
ing of wheat and rye has all been devoured by the grasshoppers. Osage : On the 9tlj. 
10th, and lltli of September the wiud from tho northwest brought billions of grass- 
hoppers, and consequently all the small grain is a total loss. Jleno : The farmers are 
still busy in sowing wheat; some ground is being planted for the third time ; only 
about half the area will h(.' sown that would have, been if the grasshoppers had not 
come ; all the early-aowu was entirely killed. Shawnee: Tln^ grasshoppers havo eaten 
about hall’ of the wheat and rye sowui ; tho farmers are sowing tlnur grains over again. 
WaHliinglon : The farmers an^ now busy in sowing fall-grain ; we do not fear tin' glass- 
hopjiers in the spring, for the farmers will plow all they can this fall and winter, w itli 
the expectation of killing the giaBshoppers in the egg. Saline : All wheat sowm hefor*' 
the giasshoppers came has been destroyed hy them. Some farmers have lost 200 acres, 
and one lias lost 1,200. Mitchell: Came from tho north, the wind being from that 
direction, August 23. Began to come down at 9 in the morning, and by night tin 
ground was lit(‘raliy covered with them. They commence to go into th(' crops as soon, 
as the snn goes down, on the south and west sides of the field. They are eating the 
blades off tho corn, which is loaded with them, and the leaves olf the trees. Early 
corn is now quite hard and will not bo vseriously injured. Pawnee: Mado their appear- 
ance August 24, coming from the northwest. Most of them passed over, bat a fevc 
alighted, owing to the changing of tho wind to the south. Corn is too far advanced 
to he injnrial, and they are not doing much harm exeept to gartlons. IVaskington : 
Visited U.S August 24, at 11 o’clock in tho morning, coming from tho north w'est. So 
far tliey luivii alighted on about half of the county. They are stripping the blades 
from the corn, but appear to pay more attention to the process of incubation than to 
feeding. The prevalence of a. south wind has kept them here until to-day (August 31 ). 
The. north wind is now blowing, and they are lllling the air by tho million, paswsing 
rapidly to tiio northwest. They havo deposited no eggs, and done little damage. 
PUis : A visitation from grasshoppers last week ruined the late corn, and injured all 
somewhat, lleno : Commenced to alight August 31, at 11 in tho morning, and are 
eating overytldng green. At 2 p. m. to-day, September 1, many of them flew away. 
They have alino.st ruined tho lato crops, especially corn. Norton : Have ruined the 
corn-crops. Barton : Appeared August 24 from tho north in vast swarms, and havo 
de^stroyed all late corn and potatoes, beans, turnips, &c., and the wheat that was up. 
To-day, August 31, with a strong north wind, they are going south. They have made 
no deposit of eggs. Graluim : Descended in clouds and remained live days, destroying 
our corn, buckwheat, turnips, and gardens. liice : Have returned for the last WM^ek 
in as great n ambers ^ two years ago. The corn, except tho late-sod corn, which 
they havo riddled, was out of their wa 3 ^ They have mostly loft. Bepublio: Filled 
the air August 24, when corn-fields were ravaged and gardens disappeared in an after- 
noon. We Jiave the assurance that wo shall raise our own grasshoppers next year, for 
initiatory steps are being taken to give us a large supply. Butler : On tho hist day of 
Augus^t I was in Wichita, Sedgwick County, About 4 o’clock ii. m., a very large col- 
umn of grasshoppers passed over. In their flight they mado a noise like tho rattling 
of a train of cars. I do not know how far the column .extended west, but it extended 
more than twelve miles east of Wichita. Their flight was toward the south. Although 
the main x>art passed over, enough stragglers were left in the valley of the Arkansas 
to eat every vestige of green wheat as fast as it came out of the ground. Some few 
appeared as far east as El Dorado, hut no damage worthy of mention has yet been 
done in Butler County. — (Monthly Agricultural Report.) 
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In Iowa, Governor Kirkwood states that the eggs have been laid iu 
large quantities this season in a wide area of the western portion of the 
State, and the fear w^as expressed that they might come another season 
in swarms. In Northwestern Iowa the people are very careful to pre- 
serve the prairies from burning this faU, so that they may destroy the 
young in the spring.^^ (Proceedings conference of governors, etc.) 
Concerning the grasshopper invasion of 1876, I e^^tract the following 
data from the Monthly Weatlier Review, August 0 :^‘^Appcared at KStorm 
Lake, Cherokee, and Sioux City, column extending to Lower Dakota and 
Lamar’s, Mo.; at Fonda, Pocahontas County, damage slight; 2r)th 
at Cniouville, Appanoose County, Hying iu large clouds at a highelevai- 
tion, and Des Moines, Polk County, Hying toward the Missouri in inr- 
rnense numbers. None have yet alighttHl in Central Iowa.” Crawford : 
Injured corn per cent. Clay: Have nearly ruined our crops. Har- 
rison: Made their appearance on the ITth of August; reduced an extra 
corn-crop to an average ; (h^stroyed bnckwlieat and gardens ; are injnrr 
ing fruit and depositing their eggs over the whole country. Humboldt: 
Have injured corn and nearly rained buckwheat and beans. Calhoun: 
Have trimmed around corn-fields and .so injured buckwheat that it will 
not be cut. Cherokee: Came with a north wind, on the Gtli of August ; 
staid two weeks, and have deposited eggs to some extent ; they damaged 
wheat sliglitly and a v^ery heavy c(>ru-cro[) at least 25 per cent, Sioux: 
Reduced corn to 40, wheat and barley to 70, oats to 80, and potatoes to 
10. Greene: Swarm of grasshoppers are destroying the country. Alont- 
(jomery: Came August 25; liave done no injury as yet, except in a few 
gardens. They seem uneasy, as if they desired to leave. The wind has 
only been favorable for them one day since their arrival. Audubon: 
Came in clouds on the 24th of August; are doing some damage on the 
corn and filling thci ground with eggs. Guthrie: Coming on us during 
the last week by millions; looks as if they intended to stay with us, and 
if they do, our crops will suffer greatly, roitawattamie: Made their ap- 
pearance in strong force on the 25d of August; have done considerable 
ilamage, and are laying eggs in large (piaiitities. Pocahontas: Have 
cume and gone again without doing much damage, except to gardens. 
Sac: The red-legged grassho[)pers came about the 15th of August in such 
numbers as to materially injure our growing crops. — (Monthly Agricul- 
tural Report, August and September, 1876.) 

“ The Hamilton (Iowa) Freeman states that a gentleman, on examin- 
ing the ground on which the insects had deposited their eggs, found 52 
deposits in 4 square inches, or 13 per inch. The eggs in each deposit 
varied between 17 and 34, averaging about 25 to the cocoon. If th(‘so 
all hatched there wonld be 325 grasshoppers on each square inch. But 
most of the eggs were addled by the warm weather subsequent to their 
deposit. It is proposed to destroy them by burning over the prairies. 
In Woodbury, Iowa, the insects greatly injured the potato crop ” — 
(Monthly Agricultural Report, November ami December.) 

THE LOCUST IN MINNESOTA IN 1876. 

In Minnesota the eggs hatched out at Brcckenridge May 23. In 
June the grasshoppers were intested by a red-tly xiarasite,” mite. In 
July, numerous at Breckenridge, 10th, ITth, and 12th; left, going 
southeast, 13th ; appeared again 19th and 23(1. In August, Brecken- 
ridge, swarms seen on 1st; very destmetive 3d ; fiying and dexiositing 
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eggsGtli to 12tli; in the western counties, wheat, corn, oats, and bar- 
ley have suffered severely. In September, Breckenridge, Minn., fly- 
ing south, 26th. Jackson: Are here yet ; it is a hard matter to estimate 
tlie damages done by them. Meeker: Will injure the wheat in a few 
places. Nicollet: Are destroying the croi)S and depositing their eggs. 
Nobles: Came upon ua just as the earliest grains were ready to harvest; 
wheat, corn, and timothy are very badly damaged, and other crops 
totally destroyed. They have laid eggs for a crop next year. Pope : 
The prospect of uncommonly good crops was very flue until about two 
weeks ago, vrlieu the grasshoppers came. Though they did incalculable in- 
jury , yet they did not stay long enough to effect a totardestruction of crops. 
The air was filled with the pest, clouding the sun. They did not seem to 
design utter destruction of vegetation, but ratimr to leave their progeny. 
Eggs were laid all over the region. This work done, they rose on favor- 
iug winds and wont southeast. Their stay on an average was aboutone 
week — in some places only four days; in others ten. Redwood: Damaged 
all the crops; the vines of beans and potatoes have been almost wholly 
eaten up and the foliage of fruit and certain forest-trees almost wholly 
stripped ofl‘. Sibley: In eight townships tlie crops have suffered se- 
verely from grasshoppers. Si€ar7is: The advance-guard came on the 
22d of July ; the main army appeared the next day about 11 a. m., and 
by 4p. m. every bush, flower, tree, shrub, leucc, and field was literally 
covered with them. They are still with us and are depositing their 
eggs. Stevens : There would have been a full average of all crops, and 
perhaps more, had not the grasshoppers visited this county. Todd: The 
grasshoppers struck us tlie 10th of July, and have destroyed at least 67 
per cent, of the crops of this county. As near as 1 can find out, the 
column is about 17 miles wide. They came in from the west by north. 
One of the finest crops we have had for ten or twelve years is destroyed. 
There is barely enough left to pay for reaping. Yesterday I cut barley 
that wshould have yieklexl 58 bushels ])er acre, and I will scarcely get 5, 
The heads are cut off and lying on the ground. Wat07i7ca7i: Have de- 
stroyed tbe wlieat'Cr()])s of the county. Yellow Medicine: In the coun- 
ties Renville, Ghii)pewa, and Swift, and iiarts of Kandiyohi and Yellow 
jMediciue oats and barley are a comi>lete failure on account of the grass- 
hoppers. Blue Earth: The western towns are alive with grasshoi>pers, 
l)ut they have come rather late to seriouvsly injure w heat or oats. Mc- 
Leod: Came from the northeast about the middle of July, and spread 
nearly over the whole county; have injured oats, barley, and late corn 
considerably and wijcat to some extent, and have deposited many eggs. 
Some are reported as hatching and others as being destroyed by a worm 
or insect, but millions apparently will be left to hatch next spring. 
Yellow Medicine: Grasshoppers and dry weather have nearly ruined the 
corn crop and taken nearly all the oats. Half of the State is covered 
with grasshop])ers. Redwood: Grasshoppers and drought have de- 
stroyed the crops this year more than ever before. Swift: Have done 
a great deal of damage ; they commenced depredations about the 5th of 
July ; there have been three or four swarms ; they are now mostly gone, 
but have left their eggs in great numbers. Faribault: Injured corn 10 
per cent., i)otatoes 50 per cent., and nearly destroyed beans. About the 
15th of August they lit down on us from the northwest in countless 
numbers. They were about eight days in passing over the county and 
seeding it with egg.s to such an extent as to destroy all hopes of crops 
for the coming ye<ar. Meevcer: Destroyed ne^irly all the beaus. Nicollet: 
Came with the wind from the north and west, and went south and west. 
Of cereals they cut the oats most ; destroyed much of the corn and po- 
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tutoes and garden stuff. Tliey have been depositing their eggs for the 
last two months. Brown: Reduced corn, wheat, and rye to 26; o.ats, 
))arley, and buckwheat to 10. Blue Earth: Injured the corn somewhat 
and ruined beans. The county is literally filled with their eggs. Some 
of the eggs are being eaten by a small worm or maggot and some by a 
small red bug. Nobles; A small amount of cmm and wheat escaped the 
grasshoppers; other crops are almost a total loss. Stevens: Have cut 
<lown our crops fearfully within the past month. Todd; Are all over the 
county ; there i.s scarcely a foot of praiiie or timber, land on which eggs 
cannot be found. Stearns: Overrun the <“Ounty and deposited millions 
of eggs. Movie: Everything was favorable for excessive crops when the 
grasshoppers came. They reduced wheat 60 per cent. ; corn and oats 
CT ; potatoes 75, and ruined beans. — (Monthly Agricultural Report, 
August and September, 1870.) 

Further particulars regarding the locust invasions of Minnesota I 
extract and condense from a valuable “ Report on the Rocky Mountain 
locust for 187(5,” by Allen Whitman : 

Contrary to what was wtaled by Mr. A. S. Taylor, there was no locust invasion of 
l^linnesot.L in 1H55, ?'Ut Late in July, 1856, inv.uim^ swarms came from tbo northwest 
into the Upper Miasiss ppi Valley, fuia gradnally spread alon^ the river during theseason, 
mneh the same as they have done in the past sninmer [1870], and reaohin^i^ nearly 
the same limits.” * * * Again, in 1804, Hw.*:rms appeared early in Jnly, along the 

Uppei hliunesota liivt.T, and 8}>read eastv/aid gra<lually during the season, and reached 
<al)onta8 far east as in 1874, h c., to the third tier of towns in Lc Suenr County. Scat- 
tering swarms also visited Manitoba in t.he same year, and probably some portions of 
these reached Northwest Minnesota, for we hear of slight appearances of thejn in tlie 
Ked River and the Sank ViilloyH in 1804 and 1805. But the greater portion of the in- 
jury was done in the Minnesota Valley, and was followed by a general departure to 
the" southwest in 1805. ^ * It sc<'ms vt^ry 1 ikely that the swarms which entered 

Minnesota in 1864 were hatched at no great distance, and were the offspring of swarms 
that had alighted in Eastorii Dakota in the preceding year. This may, perhaps, bo in- 
fen ed from the following letter of the Kev. S. R. Riggs, missionary at the Sisseton 
In ban agency, dated Sei>temher t), 1875: 

In 1805, it, will he remembered t hat. on General Sibley's expe<lition to the Missouri 
we met with the raviu/cs of tlu^ graHsh(>pper8 in various pari s of Dakota, partciularly, 
as I reraeniber, near 8knnk Lake (in Minnehaha County), where the large grass liad 
been eaten to the bare stalks, and our animals fared badly. In 1805 1 visited a camp 
of Dakota scouts, near the ‘ Hole in the Mountain,' at tlie innid of the Redwood. That 
was in the mouth of August. Tlie \ alley of the Minnesota, clear out to the coteau, 
was* so full of grasshoppers as to make it unph'jisant traveling. For the next four 
years, I travele<l every summer on the Missouri River, coming over to and from Min- 
nesota. Every season I met with grasshoppers at some point on the ca8t8id(3 of the 
Missouri. In 1867, and also in 1868, we found th (mi near P\>rt Randall. In 1869, in 
August, we met them above Fort Sully, near Grand River. In all the cases they wime 
only in small battalions, and appearcMl to have come there from other iiarts. 

Again, in 1871, slight and scattering swarms of locusts appeared in Stearns, Todd, 
Douglas, Pope, Otter Tail, Becker, and Polk Counti(3s, and perhaps in others, * * 

The invasion of 1675 was something unusual in its charaotim from the earliness of its ar- 
rival, thedirection from which it came, and from the fact that it was the beginning of a 
visitation which lias been prolonged to the present time by what, judging from former 
years, would appear to be unusual circumstances. Each Hiimmer since 1875, instead 
of being the scene of a general departure of the hatching-swarms, as in I'orraer years, 
has seen portions of those swarms aligliting but a few mih^s from where they were 
hatched (generally in the next range of counties, and somet imes in other parts of the 
same county), and depositing eggs for another brood. In addition to tliesc, now 
swarms coming in from the northwest in 1874 and again in 1876 liavo added greatly to 
the area of devastations in both these years, and in the latter year to the area of egg- 
deposit.^' 

The map appended to Mr. Whitman’s report clearly shows the suc- 
cessive encroachments of the locusts in the State. The parents of those 
that have bred within the State since 1873 ^ reached the southwestern 
corner of the State about the 1st of Juue, 1873, brought by a wind that 
had been blowing freshly from the southwest for several days.” The 
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progeny of these spread northward in 1874^ but while fresh's warms 
entered the State in 1874 from the northwest, they did not, probably, 
add much to the stock of eggs deposited by the Minnesota brood, and 
Mr. Whitman thinks it probable that the locusts which hatched in 
Minnesota last spring were, to a considerable extent, the descendants 
of the swarms which entered the State in 1873.^^ 

.Mr. Whitman believes that in Minnesota there is not a return-flight 
of freshly-fledged locusts toward the Rocky Mountains, as shown by Mr. 
Riley and others to take place in Nebraska, Kansas, and Missouri. On 
the contrary, “ the wind which sweep clear away the hatching swarms 
of the more southern SratCvS carry our own but a few miles from their 
birthplace.’^ Ho seems to incline to the belief that “ some cause for 
the fact that portions of oar swarms remain here to breed can be found 
in an early stage of oggdaylng. While those observed late in summer 
to lly northwestward did not lay eggs, “ on the other hand our own 
(Minnesota) stock were seen in 1875 to be laying within eight days 
after their lliglR commenced, arid in the places where they firvSt alighted, 
and during the past season the laying had already begun on the 3d of 
July, and by the 10th had become general in tlio w^esterii part of Nicollet 
County, within a few miles from their hatcliing-groniid, and within two 
weeks from the time when the Hying began. This early period of laying 
may be of itself a sufficient cause for portions of our swarms remaining 
here, while the less mature t^ass on.” 

From one year to another Mr. Whitman has noticed a natural de- 
crease in the number of locusts breeding in Minnesota : 

Numbers of locusts have hatched out and have died without reproducing them- 
selves. In this connection, the State of Minnesota has an advantage over more 
Hoiitberly regions, in the lact that wo are situated nearer to the breeding-grouinls of 
invading swarms. Of these, the earlier coiners are more likely to ptiss over us before 
reaching the full period of their development, ^vhile the later corners are cut oil by 
our earlier frosts ; and of the eggs wjjicli are left with us, being deposited earlier in 
the season, more are likely to hatch in the fall and ht'come harmless. On the other 
hand, the invaders are more likely to mass their forces in more southerly States, reach 
them ill full maturity, and remain later in the season, while the eggs, being dei)osite<l 
later than ours, remain i.nostly unliatched until spring. These considerations enable 
us to understand why certain counties in Missouri, whore the locust hatched in l87o, 
presented in May such a picture of devast^atioii and desolation as Minnesota has never 
seen in all its locust experience. 

The locust has also become shorter lived, and many were killed by 
the Tachiria maggot, while of the invading swarms of the present year 
^Marge numbers of the bodies of tlie dead could be found in the fields 
early in September,” and large numbers remained alive until they 
were killed by frost, and even then died with eggs unlaid.” Another 
effect of naturalization during the last four years, says Mr. Whitman, is 
that while it has lost some portion of its inclination or its ability to 
migrate, it has also lost somewhat of its gregarious character.” Indeed, 
had it not been for the new-comers in 1876, “ next year would have seen 
the insects so few and so scattered as to be incapable of great damage, 
and they might become in a year or two as flitting and as unnoticeable 
as the red-legged locust that breeds with us every year.” Mr. Whitman 
adds that, “in regard to changes in color and appearance,. while the 
locusts which hatched iu Minnesota last spring had when fully devel- 
oped something of the darkness and dullness of old age, the brightness 
and fierceness of the fresh invaders was apparent to every one.” Mr. 
Whitman concludes, and wo think the facts reported by him bear out 
his statement : “ Nothing fs more certain than that we might, by gen- 
eral and continued effort, practically eradicate the offspring of almost 
any one year’s invasion ; nothing is more probable than that in almost 
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any season the whole body of our hatching-swarms might be utterly 
swept away from our midst by favorable winds ; and, finally, if we may 
judge from the last four years, our breeding-swarms would decrease 
gradually from one year to another, and if not re-enforced from abroad 
would finally become so few^ and so scattered as to be harmless.^^ 

Mr. Whitman says that the facts observed in Minnesota do not sub- 
stantiate the rule observed by Eiley and others in Missouri, Kansas, 
Nebraska, &c., of a return migration in a northwest direction for the 
purpose of egg-laying, since they remain in part in the State and lay 
early in the season. 

The origin of the swarms which entered Minnc^)ta in 1874 and 1870 
is not definitely known, but Mr. Whitman states that “it is probable 
that both in 1874 and 1876 the swarms that came into this State, at 
least in the earlier part of the season, were hatched in or near Ikitisli 
America. This is to be inferred from the direction of their coming, the 
fact that we know of extensive hatching-grounds in British America in 
both these years, and that we know of no nearer batching-ground.’^ 

The losses sustained by the State of Minnesota during the last four 
summers, ending with that of 1870, amounts to at least $8,000,000. 

THE LOCUST IN DAKOTA IN 1876. 

In Dakota, according to the Weather Signal Eeview, grasshoppers 
were active at Bismarck March 4 ; they were repoi'ted to have appeared 
on the prairies near JVmbina in May, but few appeared at Pembina in 
June; in July they “first appeared at Pembina, flying northeast 8th and 
0th, southeast 11th, 12th, 17(h, 20th, and south l.’kh;” swarms of grass- 
hoppers at Yankton 27th, 28th, 29th, 30th, and 31st; at Fort Sully, flying 
northwest and alighting 15th ; northwest, 20th ; numerous 10th, 27tli, 
28th, 29th, 30th.” August 6 they “appeared in the extremesouth- 
eastern part of the State; lOth to 29th at Fort Sully, numerous ; de- 
creased during 30th and 31st. At Yankton daring early part of month, 
destroying all the corn ; about lOth began to depart and all gone in a 
few days. 26th, Bismarck, swarms flying southwest.” Tliey disappeared 
September 1 at Fort Sully. 

Buffalo: The entire corn-crop has been eaten by the grasshoppers; 
wheat and oats, owing to the drought, ripened early, and were harvested 
in time to escape them. Clay : Have destroyed nearly all the corn and 
about half the w^heat and oats. They are now depositing eggs. It is 
the worst grasshopper raid ever known. Tlanmi : We are again visited 
by the everlasting grasshopper. They have bee,n with us for the last 
four days, and have left nothing of corn or buckwheat but the naked 
stalks. Oats are badly damaged; wheat and barley were nearly liar- 
ve.sted before they came, and potatoes and sorghum were slighted by 
them, but they went through the gardens like a whirlwind. Minnehaha : 
Have made their appearance slightly, and have damaged some fields. 
Richland: Are now upon us. They came yesterday, August 1, a IVnv 
days late. Gardens are all swept clean ; not very much daniage done to 
grain. Stutman : Did but little damage except to oats, which they 
nearly destroyed. Tljere arc none here at present.— (Monthly Eeport of 
the Department of Agriculture, August and September, 1870.) 

Governor Pennington states that he has never seen the young in 
Southern Dakota, and that the locusts fly over the soiivherti portion of 
the Territory from the breeding-places in the igortheru. This view needs 
coulirmatiou, we think. 
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THE LOCUST IN COLORADO IN 187(5. 

In Ooloratio fclie movements of the locust were closely observed by my 
friend, Mr, W. N. Bj'crs, who has kindly sent me the following interest- 
ing account : 

Dentek, Colo., August ^6, 187G. 

I thiuk I reported to you the time and character of the grasshopper invasion and of 
their depositing eggs in this part of the country last year. In consequence of the 
latter tb(^ young ones hatched out in great numhers timing the month of May. Tho 
farmers fought them actively and in most cases successfully. Those that hatched in 
plowed ground were des^^roycd by turning them uiul<‘r deeply at tlio proper time, or 
if the crop was already growing they were destroyed by the judicious use of fire, coal- 
tar, or kerosene. For "this purpose they have a number of ingenious devices, and each 
agency is very efteotivti in destroying tho infantile grasshoptier. Where they afcttJinpfced 
to invade growing tmlds they were stopped by streams of water in or from the irrigat- 
ing ditches. In these streams traps and screens were \)laced by which tluMUsects were 
caught by tho bushel, or a scimi of kf'rosene was jilaced on the water, if standing or 
moving slowly, and this was equally fatal to them. The battle lasted but a short time, 
and almost every l'armo.r w lio tried savial his crops. Early in tho summer they disap 
jicarcd, no one could t(dl how or wliero. The snuill-grain crop mainly matured with 
excellent yield, but the breadth of ground planted was reductxl tlirough fear of the 
insects. 

Eight ill the midst of harvest, on the 3d of August, dying swarms began coming 
from the north and north-uortheiist. They alighted from day to day, but generally 
moved on the next day and continued their march across the State tow.aid the south. 
After about ih wtjok tiioir course changed to southwest, and they moved into tho mount- 
ains, coviu'ed Sout h Park, and at last accounts were reaching the headwaters of tho 
South Arkansas and Eio Grande Rivers. On (he first day of this new direction th(‘. 
ilight was the most l einarkable ever seen here by civilized people. During tlie whole 
day the air was literally thick with them as far as tlio eye could reach. Put few came 
down. Thus they came and went for about three weeks. Tosvard the last nearly ail 
had disappeared'. 'I'lmy damaged corn and growing vegetables in Northern Colorado 
perhaps oue-third, though the damage was very uucciual — some places nearly total, 
and in others very slight, and some localities escap<*d .altogether. In Southern Colo- 
rado tho damage to similar crops was much greater ; probably an average of two- 
third ,s. 

Two days ago a new sw arm came and .setrled down in this neighborhood. I have no 
knowledge as to the lixtent of the country covered by them. They are pairing, iwid 
as tile weather is getting (piite cool 1 do not think; they will move much more. \V(3 
are probably fated to another gem^ratiou of th(3m next year, but onr farmers have siio- 
ceeded so well in lighting them, ami found it so much easier than tlu^y expected, 
that they snap their lingers at the thought of be-ing eaten out by the young ones. liut 
when they fly there is no jxover to resist them. This is the third year of the plague, 
and wo are pretty sure of the fourth. 

We thiuk here that tho tirst swarms came from tho high plains of Wyoming, and 
the later oims from Western Dakota, Eastern Montana, and, perhaps, from British 
America. Idiis judgment is ba.sed upon re])orts of their hatching in Wyoming, Da- 
kota, and Montana. It would be a very simple matter to determine their movements 
exactly and predict their march with almost exact certainty. 

Beside the iriforiiuitiou given in Mr. Byers’a letter of August .1, 1 find 
it stated in tht^ Colorado Farmer that iii Larimer County they eat up 
the grain in the last of August, having been very destructive. In tho 
same paper for September 7, M. W. D. Arnett gives the following account 
of their visitations : 

To the Editor of the Farmer : 

Perhaps a history of tho visitation of the locust or grasshopper may be interesting 
in forming some conclusions as to what may be reasonably expected in coming seasom:. 
In 1864, they camo to my plac(3 August 26. Wheat and other similar grain was har- 
vested ; corn was full and getting ripe, but they eat it up almost entirely. They also 
deposited their eggs in vast numbers, which hatched out in 1865 and destroyed nearly 
all tho crops. I saved my owm by ditches, which w^as mostly oats. In this year, tho 
young fry left as sooji as liedged, goin^ southwest. On August 5, 1865,au army of grass- 
hoi>per8 came and harvested the oats almost entire, leaving but a small amount of wheat 
and nothing else. lu 1866 they camo, I think, on the Oth of September, when small 

Farmers report th:it th(*-y are depositing eggs in some portions of the country. 
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^raiu and corn wore out of the way, the latter being too dry for them to eat. They 
deposited a large amount of eggs in 186G, which done much damage in the spring of 
18()7. Now, the only diifereuce in their visitations in '(>5, aud^GG, between that of 
74, 75, and 76, is this : In 74 they came thirty-live days sooner than in ^64 ; in 75 they 
carno ten or twelve days later than in ^65; in 76 they came forty-two days earlier than 
in ’6G. From T)7 to 74 wo had but little losses from "them. A liglit hand occasionally 
done a little harm. 

Their movements in all rospeots in ^64, ^G5, and have been precisely duplicated in 
74, 75, and 76, and from this 1 conclude wo will have six or seven years^ rest now. 
Could we bo informed delinitely of where their eggs are deposited north of us, wo 
would know just what to do to oscajm losses. Those south and west wo need have 
no fears of. This dreadful plague must bo stopped. Already it has prevented many 
from immigrating to the great and fertile West, and those her«4^aro looking and wonder- 
ing whero they can go to escape this plague, and if it was not for that adhesive power 
that holds x^coplo to their adopted homes, Colonwlo would soon bo loft to the grass- 
hopper and red man. 

The following notes are taken from the ]\ronthly Weather ReAiew 
of the Weather Signal Bureau, 1876: February ID, locusts hatched 
out at (xolden ; Fstes Park, March 8. At Golden, egp^s laid August 21, 
1875, hatched out April 21, 1876. In June, in Colorado, were frequcnl iy 
attacked by the red mite. July 11, storm of grasshoppers at Pike’s 
Peak.^^ August 2, at Denver, ‘‘ came from north in greatminibersj very 
destructive 8d; continued numerous until llth ; had all left by 18th; 
from 22d to 28th Hying in the air, but few alighting; diminished in num- 
ber 22th to 81st ; 8(1, passed over Pueblo, going north ; no damage. 5lli, 
Golden, flying soiitlieast about Gtli to 18t!i, leaving 13th to 26th, return- 
ing from northwest 28d, and flying northwest 21th and 25tii; 12th, near 
Denver, made a clean sweep of the mountaiu-ranches ; came in dense, 
tliick clouds, but have mostly moved away. 81st, Fort Garland, air 
fllled, flying with the wind. September 8, at lA)rt Garland, they were 
seen flying northeast. At Gr)lden, flying east-southeast 2d ami 4th ; fly- 
ing northwest Gth; flying west and northwest 15th ; flying east-south- 
east 23(1 ; flying northwest 25th. Denver, more or less abundant, 1st to 
2 Ith. Flying northeast at Golden 2d. Summit of mountains near Denver 
covered with many thousand bushels of dead grasshoppers. 

THK LOCUST IN WYO^tlNa, LTAlf, AND NEW MLXICO IN 1876. 

In Wyoming, at Clieyenne, grasshoi)pers were reported alive 3lay 14 ; 
abundaut from the 7th to the 81st. August; ‘Giving southeast 1st, lOtlj, 
24th; south, Gth; northwest, 8th. October 8d, a tew grasshoppers \yeio 
seen flying,^^ 

In Utah, September 28, at Salt Lake City, migrating; at Coalville, 
Utah, flying south 26th, 27th, 28tii. 

In New Mexico they appeared Juno 11) ” (Monthly Weather Reixut) ; 
Taos, wheat half destroyed by grasshopper (Agricultural R(‘port, July). 

THE LOCUST IN MONTANA IN 1870. 

Lieut. W. L. Carpenter, JJ. S. A., in a letter dated Caraii Robinson, 
Nebraska, December 10, 1876, gives mo the following notes and com- 
ments on the locust : 

Upon the hif?h plateau separating the valley of the Platte from the waters-sbed of 
the Lower Yellowstone, swarms of uewly-hatched grasshoppers were observed duriii^^ 
the last of May, 1876. They apx>eared to exist in small colonics of a few square rods i 
extent. Several such were seen during the day, and the aggregate number of indivil' 
uals must have been very large. .They were just ablo^to hop, and were consequen d 
hatched on the ground where they were observed. Al*out July 12, immense 
api^eared in Western Nebraska and devastated that regioj]. These insects I 
ho the same observed in May, which upon reaching luatuiity moved eastward, in. 
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of going northward, as is nsnal with tho spring broods hatched in the Missouri River 
Valley. , No northward or return flight was noticed over the Big Horn region during 
the season of 1876. 

About tho last of July, 1876, the great flights from the northwest swarmed over the 
country along the eastern base of the Big Horn Mountaius. They came in such num- 
bers ae to create a hazy atmosphere which was at lirst supposed to be due to prairie 
fires. During severals clays they covered the earth and obscured the sun. Their line 
of flight was 1‘rom t he west of north, and in general appeared to conform to the contour 
of tho mountain-range, following it to the southward and eastward. For sometime 
after reaching the ground they seemed bewildered and inactive, but gradually recovered 
«xid oommencecl eating voraciously and jiairing off. I did not, however, observe them 
lay eggs Ikm'o. After roniaiiiing about a we<'k they nearly all left one afternoon just as 
a stiff breeze was springing up from the northwest, their flight being still to the south- 
east. Of those which r<^nained holiind, about one-fourth appeared disabled for vigor- 
ous fliglit from the jiresonce of the eggs of tho parasitic.raitos which destroy so many j 
the little red oblong mites which were firmly attached to tho under side or the wings, 
impeding them greatly and causing their ultimate destruction. Many other individuale 
bad a sickly appearance, thougti I could discover nothing unusual affe<^hing then except- 
ing a general paleness of the body and wings and extreme weakness. Those swarms 
ajipeared iji Western Nebraska about the miildle of August. 

Upcm leaving the Big Horn Mountain I passed in a northeasterly dir(M;tion over tho 
region drained by the Rose Bud, Tongue, Powder, and Yellowstone Rivers, and every- 
where found evidence, in the condition of vegetation and the large quantity of frass” 
on the gi'ound, that a flight had also been liere. I believe this to have been part of 
the great flight observed at tho base of the Big Horn Mountains, and it consequently 
must Lave covered, at the same time, about, PJ,000 square miles of territory. 

It would appear as though tho great swarms, whicli are so destructive to eastern 
vegetation, follow in their east w^ard flight the general trend of our western mountains. 
Starting, as we suppose, from the GreatPlains at tho bead of the Saskatchewan River, 
they would follow it down to the spurs of the Rocky Mountain chain^ which curve to 
the southeastward and offer a continuous area of vegetation to sustain them in their 
journey. The Big Horn Mountains next come in view, and hy their contour tend to 
place them well to the south hy the time they reach the southern end. 

The next objective ixiint in their flight would he tho Black Hills, which are densely 
timbered, and would naturally attract them from a distance. After leaving this latter 
region there are no prominent elevations to guide them in their flight, and they con- 
sequently follow the drainage of the Missouri Valley, stopping when the bright green 
fields of our farming communities are reached and suitable food obtained. The short 
prairie grasses at the season of their migratory flight have lost their freshness and 
begun to turn yellow. The prairies are consequently not attractive to them, and they 
only halt briefly for rest. But wlien the tall, luxuriant vegetation of tho east is 
reached, they instinctively realize that they have arrived in a land of plenty, and 
accordingly leave their eggs 'where their young will find abundance of food upon 
hatching out. 

In the southward flight of tlicse great swarms, I believe that they never extend as 
far as Laramie Plains, The. valley of the Upjier North Platte appears to be the southern 
limit of their migration, allhongh they cross the Platte farther to the coastward and 
overrun Eastern Colorado and Kansas. Tho Upper North Platte Valley is a region of 
very high winds and perhaps unsuited for this reason as a highway of travel ; while 
the line of flight cdjosen by them is through a country unusually free from atmospheric 
disturbances. 

The grasshoppers whicli vi.sit that part of Colorado extending for some distance east- 
ward of the mountains, I believe, take their flight from Utah, and travel nearly duo 
east over the vast intervening mountain-ranges. The members of Professor Hayden’s 
Geological Survey of Colorado observed them in 1873, on the summits of all the liigb- 
est peaks, in vast numbers. I have never heard of a flight crossing tho Union Pacific 
Railroad near Cheyenne, Wyo., and moving due south into Colorado along tho mount- 
ain-range which hero runs north and south. And this would have been observed 
if they entered Northern Colorado from the north instead of from the w^eSt. Tho main 
range of Colorado, from its great altitude, offers a formidable barrier to their eastward 
jirogress, oausing myriads to perish from the cold which x>orvade8 these elevated re- 
gions. 

If the country lietween the Big Horn Mountains and tho Black Hills and the Upper Mis- 
' Bouri and North Platte Rivers were a thickly-set tled fanning region, the groat swarms 
\ on their eastward journey Nvould stop here, and never reach the Lower Missouri Valley. 
I'The west^vard xirogrcss of civilization must ever decrease the amount of damage done 

eastm'ii agriculture ; and finally wdien tho entire West shall be settled, the cultivated 
? will be extended ovcrsvcli a wide area that Uie swnarms Avill bo jiroportionatcly 

>3tcd and scattered, and the destruction of crops in any particular State be incon- 

Inirablo. 
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Uinlor (late ot JMarcIi 4, 1877, Lieutenant. CarjxMjter sviites ino from 
Camp Kobiuson, Net)raska: ‘^The warui weatlK/r lias haa‘bed out tlio 
in W esteru oSebraska and a jsuow-storiu has since destroyed the 
young/^ 

In .Montana th(3 Monthly Weatlier Keview reports kxanst as hatch' 
ing* out by millions in valleys a])out Virginia City. May 28 they v ero 
numerous througlioiit: the Territory^ 27tli, be; 4 an tolly, in didV they 
were seen living southwest ilth to 20lh, and southeast 27lh to dlst f mueii 
dainagt3 done in some localities, in August miiJioiis Hying sontlieast 
1st to 5th at Virginia City; decreased in numlaws iMilil 29i]i; no eggs 
deposited. Aeeordiug to tlic .Monthly AgrieultiAal Ih^port for July, 
grasshoppers were abundant in July at Jellerson, and threatened to 
greatly redii(*e the wheat-croje It should be notieed tliat the summer of 
1875 was a hot and dry one t hronghout the AVest. 

1 quote further information n^garding the loeustin IMontana from Mr. 
AVhitmaiCs report for 1870. llesides the region named in the article 
above cpioted IVoin the Winnipeg StandaiM, various parts of Montana 
are known to liaAr^ been (considerable liatehing-gronnds during the past 
spring. In the Bismarc'k Tribune of June 11 is iound the following, 
Avhii'li is (juoted be(cause it gives an idea not only uf tlie 2 >lace but of the 
nature of a breeding-ground : 

Jn Tin: I 'lKT-U. xi;\a Ro.^^CBri) IU ttes, lAu/ 2‘J, 1H7G. 

As \v<.' move -westwju’d llie ora/in;^ improvFvs, aiul heii' ui (be Liltle Mi^,souri ValJey 
aeason i8 at kaist a moiilli in advance ni llii* s^avison cai tla^ Missouri. Thin would 
lie a. .s]ilendid gi'aziiig iagion were the wa!.(*r eood. T1 k‘ urass i,s lieavy and nnti'i- 
T.ions, Imi tin* water iHsiron^ly iini)r<\u,natr<i with alkali. Aliilions o)’ locust s aia^ just 
now nia.lJn;;' their apjK^aranee in this iHveion. d'oo you;i<; lu tly m' do jnueh harm, in a 
lew hays, should the winds favor ilnun. they ^vi!l .sw<*<']) do\s n llie defeijst.less 

agrieull. mists on tin* boKhu’, doi?Ju, untold damayc. 

Ohieers w)n> passi'd o\( r I he coJiiUry hcdwecn the laJtle Mi^stnu j and t]j<‘ Yellov'- 
stom- Kiv«-rs dnriny tin* .s[>ri!ie- state at various points ir, that reyjo]) youny locu.sts 
^vel'e iouml iii immense nmnlx IS. Slmrtl^ lieforethi* 27.<1 of, Inly m ly rat iny swarms 
of lof-nsts, appeal red in tin* \'icinity of (ictiera I Crook's eamp ; *■ myriads <*t‘ grasshoppers 
tilled tin* air, a]>p(‘ariny' like an in)mei)>e diiftiny siuoa - storm, lemliiiy toward the 
soiillieasr, and appanuitly laJOuy mhaiuaye of a. mu'ihv.a.st wind to f;-\of their lliylit 
1 1 » t he saiiu' holds that tlie.v lia\ e ellert U;j]l\ devastal4-d ho t o isaiseeul i ce sea,>ons.’' — 
(iwM’acr from a ielier of July -h?. (piott'd in tin- I’fomsT l‘i'es' am! J’l i hii me ) 

HARM'S OR 'flTK TJU'USJ. 
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The ibilowing ;i(j(couut of lli<* Im’oits of tlu' locust, it.s mode tiiul lime 
ol ogg-luA itig. uud its tiim*ol liatchiiig, is cvunpiicd 
JVojii the st alements ol* othms, its I have only Imen in 
the \V<\st during midsnmmei a ft or the young had 
hatched and before (lie eggs wmx^ laid, llavitig, 
boWi‘Vcr, obtained Mu* egi^s ol* d. sju'dns from Iowa 
and Alinnesota, and studied tin* habits of Calopfaius 
trittar-ruhnini of the East, so closely allital to C. 
sj>rdf(s^ ;ind haviitg olvservod the nioveimm t s of (Kdijh 
Vila mrillda atid mridlnn dining the ]uocess of egg- 
laying, 1 can moi(*. intclligeiitl\ des(tril)e tlie process 
in sprclus. Indeed, all the dilferent species of grass- 
hot)pers are very similar in their Itabits, nearly all 
laying their eggs in the giound, others (as in Chlod- 
atis) inserting them in rotten wood. Wlieii about to 
lay her ripe eggs, the i'euiale selects a dry held, (uther in n[»lan(l i)as- 
turc 01 ' plowed lands", or even liard roadsidos and ttaliis. In the latter 
place they are more frcapientiy ob.served; but^ from being interrii])tcd 
wLum beginning their holes, they otten leave sinooth round holes, a littl(3 
smaller than a lead jiencil, and without any egg-sac. Jmmediately after 
40 a 8 
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sexnal anion, the feinale(tbe rnalos being distingnisbed from the other sex 
by tbeir smaller size and blunt rounded liind bodies) proceeds to deposit her 
eggs. Selecting a suital)lc place, she forces her bind body or abdomen 
nearly or quite vertically downward into the earth for about an inch. Dur- 
ing the process she opens and shuts the solid horny appendage (Fig. I), 
forming four stout hooks, by means of which the soil is displaced, while :i 
small bore is foiam^d by tlu‘ movemeiUs of the abdomen, which now elon- 
gates nearly double its origiiial length, until the hoh‘- is an inch or more in 
depth. ^^Now, with hind legs hoisted straight above tiie back, and the 
shanks hugging more or less closely the thighs, she commences ovipositing, 
the eggs being 'N'oided in a pal<" glistening ami glut inous (luid, whif*]i holds 
them togctlier, and binds them iFito a long (‘y budrit^al [hxI, ('Overe<i with 
particles of earth, which adhere to it . Wlten fresh, 1 he wiiole mass is sott 
and moist, but it soon accfuircs a (inn ctnisisteucy. It is often as long 
as tlie alxlomen, ami usually lies in a lau’ved or slanting position.’^ The. 
f)gur(^ from Dr. Iviley's report, (Fiate IjXM, l^hg. 1,) from whos(' aci.’onnt 
we iiave qmited, will give gooii idea e»f t he act of egg-laying or ovi]>osi- 
lion. Riley says Undo* tin; eggs whi<‘h compose this mass are laid side 
by side to the number ot from .‘>0 to IbO, aciau'ding to size of mass.” 

ah'. Whitman, niid<u' date of Februa.i\ IS, 1S77, furtlu^r writes me re- 
garding the breedingd'.abif s of the loeaist in M inmasola : 

In (<) tills v<-:n'. in ;M!<!iiion t<> \v)mt 1 inivi. w j-irt^n! in iny rn|)o!’t, I iriinifk. 

Snjarnilfn' 7, a laiye ’innilu'r ot iViri.uli's willi Iroin to iiin.**‘ii in tlin ai.Mlmtifn, 

cvidciiily UNuiy to hr (!(.‘j(('siU"d. Almost ovny tVniaJr <-nnt a i ittsl t.yys, A l’<o\ wmo 
toiind idot',1 ly tiitally nxlnmstrd ot ova {or ovaries). Ail tlmse had (iosvii in iVoin 
soinesNdn.'i’c; to the west lat<' in August. So iai' as [ Iiave seen Innet (d'oria the* Jhmah*. ea 
July, btd’oj'r laying, has t he alidtum-n iargelv dist end<'<t wiih e.ggs. 'idle female loenst 
that: I ex [mriineTited iij>on was in such tamdifion; then hm* a ttdomen deerease<l in sl/e 
{Ufer laying ; then ineieasfd again. J.Uit the femalesi t hail tdiind in Sr^pttanhei', ai- 
tliongk Ini ving eggs in tiiein, we*.re not (liiUeiuhal at. all ; in facl, there were some notiee- 
ahle dilferenees in a[)pearanee between thosi- that dew away from ns last Jni}' and 
thosi' That tlew^ in latm- in tlu> season; ami one differeime was in the size of the body 
(or abdomen),, am] possibly tills was what made, the farmers sa.j' that the incomers 
wci'e 'hsmaller and not fully growm.’^ 1 might go on to write considtTably more ui 
regard to thi^ itvarian ilitfenmees in app<‘arane,e, but 1 don’t know that it is worth 
wiiile. I think I can .sum it all up liy saying that the. hxmst whieh liateheil in (Ids 
State last spr ing cmild he vmy easily mistaken for- tlii' red-leggial locust (as it appeai.s 
about Saint l\'iu]). while, tint new-eouuus wme strikingly different in vSlia[>e and some- 
wliat in color. Uy the \vay, I have iu‘N «-r Immui abh^ to lind any sueb t hing as .a refi- 
leggcil locust down in the country Avliere sprtfuH was abundant. 1 Iiave found a 8]>eci- 
ineri or two oi' sprf’tii>: in Saint Paul. 

As for copiihitiou, X (hirjk it {.akes place .several f.imes before lay ing. X judge so from 
wliat I havoseen my.sell'aud wliat ot hers havi5 Udd me. 1 have been also told that the 
saim^ female may ri'ceive Iavo or mori- males. I had somr-. two-strijied ioe.u.sts caged, 
and tliouglif I eon Id observe* se-h'clion )>etweeu mabss and femah's. I found in a large 
two-strip»'d locust (in AngUMt) .sixty dive* I'ggs. 

Regtinliug tlio breed iuji liabits of tlie locust while iii confinement, I 
quote u.s follows from Mi'. Whilmtiifs re]>ort lor LS7d: 

On the e.bth of June I vsbut uji in rv ire- gauze eagesuine j>U]>a‘ of the. Rocky Armiidain 
loimst. The l»ottomM of the cages wi'ie Idled with eartli }>aeked hard, and the in.^eets 
appeared to tlnive ip eouhncumMit . t>y lire Cd of July they had all bc'cume pei feid. in- 
Beids. Uy the .Sth of July they eommeueed cou]>ling, and weai* si'on re]»eatiug tlu^ act 
for seA'cral days. On tlie loth and IbtJi, tAVO of t he females went tlirougli the form of 
depositing (‘ggs, and I marked the place, of deposit on the edge of the, eagic The cou])- 
lingwas repeated again as tiefore, until tlui Jd of August, At tliat dati*. the coupling 
ended, and tlie loeu.sts heeame almost inaetivii, and Avere w.mui tu eat very rarely after- 
ward."' 

Tin*, early part of this coupling-season was one of the gnaitest activity on the ]iart 
of titese iiisccts. riie> diished tliemselves again.st the Avire of their ca.gt*s as though 
all S])ace would hi* loo small (,o coutaiu thciii. There avouM be a Hash of the Aving.s, 
extended .and closed again in an instant, or that movement of the hind-legs known as 
‘‘ dddling,” Avhich se(‘nied to he a AvelbknovvTi signal betAveen the male and female. In 
cages Avhere .seweral ])airs avi'i i? cordined together, the male, Avhile in the act of coup- 
ling, would repeat this movement if brushed agains j by another. 
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On tho lltb of August one of the males Tlie female died on the 9th of Septem- 

ber, and was found to contain fourteen full-Bized egg.s ; ])iit I found, on examining the 
4 *'ig(', that there was also a full-sized egg-cone where shi‘. had alnaidy appt ared to de- 
p4)ftit oil tlu*> loth of July. Of the rest of tlu? Rooky INIountain locusts, the mah'S w<‘re 
caged with some female red-legged locusts cauglit in my garden, and although the 
two species di<l iio(^ seem incliiii.ul to have much commeius'. w'iti) ieofn ether, 1 s.aw one 
pinr coupling. Tlusse ol)scrvaiiou.s are very slight ajul inijun'leut, hut are given for 
whufevan- they might he wortin That tin? male 4li('.s first may f>o intVned, noronly by 
liie above expfu imenl, hnt IVom the. faet that, in Sciittnnljer it was coiuuiou to find luany 
]nirH couf)lcd, of which the hunu.h', was alive, hut the male had die-d without re]o.asin*‘>' 
lumseif. ^ 

The time required fjom liahdjiug till flu* wings are ohtainhd averages about, two 
month.s. The high and long tliglus charae.terisf ic lt> tin- s]*!a‘ie,s alter tlu.^ win 's are 
aeijiiired aia' .seddoin indnlgud, (‘\eept when tlo're is a lair wind. 

Just as the mature inseets'lly, as a ruhe in a south, a-^teily direeiion, so the ^onng 
soon after tliey hateli, manrh st. the s.ime desin' to move l.(nvar<l the vent In a.^t . i’ifey 
are mosi aad ive in t he heat of l.lie da\u halt an^ pcrh.ip.s men- ra v>-nous a t. n iglil . I’lu'y 
tuigrafai sliort distafUTs evrry clear day, )>nt do not like toeronri a .'^freant unlt'^is tlu'A 
can Juni]* 11. Il'd.ri\ <’n into wait er, how eVvU\ f hey ai)ont, making- .a. nsi(ii I'aijfi; 

nrogress, and donotoasily drown. Smli, at least, aiy (he habits oJ‘ tin* young iMtcheU 
in tile Mr^.siasippi Valley, (iiough if is very ])ri.d>aidc tha' in Mieir native t.a h!e da tnis t.t 
tin- mountain region t he migrat ing Iiahit is not thweloged till they ha vt*. ;t<a}uit<al 
a.nd are. forced from Ininger r*» stadt new quarters. 

I PO{>y followiifg Irttor frcuti Mr, J. L. (’abut, flatml rhiiTitg .Miiiii., 
July ISTuj winch g;ivc:s a gu(j;i ifh'a of tlu* fctqnuiir^ of ihc insect : 

d’his is t}u‘ third s(ais<ui I’mt ua* have !iad ho}q»er-<, 7d:e fust yaatr they caiiu' on tlio 
j .dh. of Jnn«‘ and deposiO-d tlu ir eggs, and wen? aavay sn f<»iii' days, leav'ing tin* conn- 
(ry aiiiiost; totally eroplcss. The next season. j.>7 f they hatched in Tlie last pari, of May , 
ajfd staid lie.re until a.i)on( t!io Uh o1‘ July . 'They left tiic connly tottilly stiippcd of 
all <lofnest ie vcyget ataon. wdlli t Ih‘ exeeq)! ion of a.hont a teiitii [cirt of a crop of pot aloes, 
'i'ito Slate turnisfuai the (amid \ witli se.al-w'h.cat thissjniiyg. eaid our land wms adl sown 
ai;d jfianted again, (ditd I he ll.ji <»f J uly crops idd lair for (>ne of i lie hargesf. y icld.s 
ever knowii in tlio State, .llul on Ural day about imon tJie grasshoppers began to 
eonit* dowm in smdi nuniher.s that in soox^ places they deMtioyaal the' crops in tw’odfiys. 
They -vtu'e \u‘rv large <Mies, atal left in two or fhre<> day.-y hut had no sootu.w goni^ than 
ot |}(.‘r hordes <.d' ymalhu' oinvs uaaine, lusd in doidde tln‘ numlxud and hegari to la\' ttieir 
cgg'4 and icaA’e. IShu-f* caiiK* and t.<»ok l Indr placc.s, and laid, moie eggv,y‘;j^jq passial on 
soutliwest, rolling over the f>r;iiiic li]-:chca.vy elomlsof mi.st on a. iog'gy Jay. And still 
t hcv conn' and go. 

Another man and myeadf stdr'cdaai an axawagespot. in a. tie, Id and dug from a. foot sqiiaic 
odd emu's, each cone (miitainiiig ;iu ae eragii of Jd eggs, ■whicli would maluv J9:i,(il»hUdd 
egg.s 1,0 the jierm 

\V«^ then caught about a pint of tlm grown Iinppcrs and I'ound it to contain J9d instads, 
wdiicli waiuld mal^o 9d,f ed to the busln i. And calculating ('ach egg a. hopper, vve louini 
tlial ne.xt spring winm they Italch out we will Ij.av'e liytldt) lui.shcls to the aeie, and 
J.-ido.dtjd tf) the- qu.arter-see.tion, or T4 (piarts to tln^ H(piar(', toot.. And still Ihryiue. 
Say ing their eggs. Jhil if tli(W' w ill go a.wa.y to-day (W to-nn>rrow' they will h-ave n.s 
emvugh. to liv(' on. 1 eanh d.escril)e. t]u) tet-ling.s of l.])e, peo[)lc. AVe think that if 1 he. 
Static ;ind (fi'ueral f lovcrinnent woiild h'-lp us to proK-ct the grass on tln^ jiraii ies until 
Jii'Xt June, th<v hoptan.s might, 1)0 4*x terminated by tire. 

A Any of the cg’gs lintch iu the jiutuniii. 1'his has luven iiuticrd in 
(atluratlo by Air. Jlytu's,^ and in AAIis.sonri Ih-ufcssur Itihyv, wlumstatcs 
fhat in this IState in must cuunti<*.s, evtui in (lie nurlinu'n ones, soim^ 
ni’ the earlier eggs liatclied, especially those hud on hill-sitles and othiir 
high ground exposed to the rays of the sun. The young hoppers at 
bulled n size of on(‘-ronrth to onedtalf of an incli, and werenclive during 
the. middle ol' tlie day, evam into .December. Tliese young hoppers dis- 
Appear and seek winter shelter; but it is doubti'ni whetlier many, il'aiiy, 
survive the winttwe' ({Seventh re]>ort.) In his eighth ntport he says 
that in Kansas certain experiments made the following spring demon- 

In X()v<ujih(jr a cxuTcspoiulcufc of th<' Colorado Farmcr^wTolc. tlurt the youtig locuBt.B 
^vcrc hatcliing out iu great mimber.s, and that the eggB *hq)usited during the present 
^iniBon were no far twlvaneed towuard hatching tliai largi^ riumberN would ho doBtroyod 
by frost during the winter and spring,’ —(Kiloyb Eighth Report.) 
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siratod tne lact that a loaipevaturo of 2^ degiee.s below zero was fatal 
to tlunn. 

The (Miil)vv(?s their ^jTowth in the :nitumn aiul lie dor- 

tnnut niiti) tli(^ sprir);:^- bih'ore hatching. IMr. Wliitrnan writes me tiiuler 
date of JAd>ruary M, 1<S77, iVoni iSaoit Taiil, JMiiin., \Vc are inter- 
ested here to know liow irear ilie eg’gs oaii I'eaeli Viatcliina' still 
leinain uninjnred hy lei^ziipa', and I Jja\'e sona^ e^^^s that wertyjast taken 
troin ^ 4 ’ 1 'ouiul I'rozen solid, and were hatched aftei* being* IkCpt moist an<l 
warm tliree days. 1 Insird yestei<lay of a gentleniaii who started tor 
Oiiicago witlj some eggs in his ]>oeket and foniid tliem hatelied oh reach- 
ing that ]>]a('e." 

In Missoiiri, tlie eggs mostly hatch in llie middle of .Vpiil and early in 
May, wJiile some continue to IniUdi until June 1. The youiJg acquire 
their wings in about seven weeks. — (Itiley.) 

In Kansas, (he eggs liateiuMl tln^ lirst we(‘k in A])rih and the young 
iirst be(aiine winged May 2S and 2!), and began to iiy away then, until 
June 21.*. 

The locusts leave Kansas, Nebraska, and IMissouri about the middle 
of dune, and are said to Iiy in a geiH‘ral northwestward course, while the 
fresh broods from the Kocky Aloiintains enter these States from about 
July 20 until the middle or last of fSept(*mbei\ 

Jn iShd)raska, they wc^re hedged in 1874, about the 7th of June, and 
then began to tly away, and by the 0th of rluly tliey had about left the 
State. These dates will a]>proximateiy a|>])ly to ^Minnesota and Iowa for 
the swarms from the Ihxdvv Mountain region, lii Iowa the grass* 
hoi>p(‘rs in 1874 entered tin* State from the south and west about tlie 
.10th orrlune; these were th(‘ sw arms from Kansas, or detlected 

IVom their usual course i)y a<l\er8e winds/' In Pdinnesota the young 
liatdi in Ai)iil and May, aini g(*t their wingsand brgin to depart about 
July 1, the dop.arture beeoming general about the JOUj, and total by the 
end of August. 

In (/oloi’ado,' on tlie jilains at the elevation of Denver, the eggs begin, 
sometinu^s to hatch in Mardi and continue doing so until early* in May. 
The locusts acepare thcii' wings and lly ojf about the hist or midd)(* of 
Jun(‘. The swarms from the noj tii and v estwai d ajipear about tlie 20th 
of Jidy, and continue (o arrive until early in 8(‘pf(mihei\ Among tlie 
ibot hills the eggs liatch in /lay, and at an elevation of 8,000 or 9,000 
feet in June and (‘ven July the young in the snhaliiine (Jevations among 
the mountains in may (aises jKuislang front the cold before uequiTing 
wings. Jn Dakota, in 1874, they beeame wingial dur ing the first week 
in June and disapjieaiod by tin* midille of July. 

It is not generally kno^^ul that the great jioweis of tllglit in the grass- 
lioiqieras well as most other winged insiois is due in j)art to tlie jires* 
eiice of 'large aii’-sacs. Tliese sacs are expansions of the air-tnbes 
wliieh ramil'y ihrougliout the interior of tlie body. They are found in 
the luaid and thorax, but are largest (esjreeially in the lioney-bee) in the 
base of the hind body, Tliey do not oecair in insects wlueb siinidy 
crawl or walk. In the grassiioiipers (Acr^d//), most of the transverse 
anastomosing traclnae in lire abduinmi have large air reservoirs, greatly^ 
assisting in lightening the body and sustaining it in their long llights. 
It is from their development, ])robablyy in the western locust (I have 
found them well developed in several eastern allied forms) tiiat this in- 
sect is enabled to sail so lightly^ and easily for hours at a time iu the air 
hundreds or oven thousands of feet above the ground, as well as to 
spend days, perhaps, in its long flights during the migratory season, 

Tiie following valuable notes on the natural liistoiy of the grasshop- 
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per {Calopfenuft spretufi) have been kindly sent tno by Prof. Saiiiuei 
Ansbey, of the University of Nebraska ; 


L It ri to .^npposo tliat tlio t^rajs.sh op pt^rs )iPV(‘r <l,v at niVlit. In An^uwt, 

1 wan caiiiiMnl ou Mip \U\\y Irivor, oji an open prairiu, in ('iMlur County, XuCraska, 
1 was lyin^ oil a roCe onlsidt' of tiio tent, the in(»on slhninji^ lirii'hlly. In 'iU(^ eventn^^ 
not a n'ras,sIio]»])er eonhi 1 k^ shph or foutid. At I o\*lo<.‘k at nijj:ht flu^ whnd 8hiliedtroni 
tin* w <*st to the north, and soon tho. titmosplu'i'e heeanie p(a (b‘}>tibly cooler. Suddenly 
o-rasslio[»p<'i‘s eoiniuenced to drop, an<l contimieal tt» tali for nearly half an lionr. Ui tin; 
inoi'nin,it tin'- ]n'airi<' was c(*vered wUJj them. I had a Nimilar ex]»evomHo on two other 
occasions. t)n tlie N'eisli^ris, a tribnrary of the Xiolnara, and on the. Uppm* Ibkhorn in 
Antp IS ( These experiimeics are a demonstration to nu' tliat tln'y do sometimes, , 
at U'ast, lly on warm inoo’di-rl-,'' ni;;hls. 

’I, It aip)cars li.'-'i)! i’:'.! \,t nn- wTudhor these miLrr.atin:^ L^rasshoppers ever mo\s‘ faster 
ih.-m the wind can ies them, tn Anypist, when limy wt're, inov iip;- oviu' Northern 

Nebraska, 1 elimbrd tall cot tonwaxxl trc-cs, and let bxb^-t* amon;;' the HyiiMt ^rasslio|.)- 
pei's bits of (“ottou. 'rbest^ Imnc.bes of cotton movaal or wci'c- (*ari‘ied Ibrward as f.ist liy 
the wind as tlx* /j^rasM]e,pp<n‘s llewy and in tlie same rliria-timi. In .Tune, IsT.'), I bJd tlM^ 
same t iun*^ from I lx* eujiola of t he State lAiiversity ou fonr diherent days. When tli(‘y 
were tlyine; thieke.Mt the bit.s olN:,ottonws ould ki'cp e\a*n with them as farastlu\\ conhl 
be Slum with a tieldyrlass. And wliile, thes<’. few exix i’iments an^ not conelnsiv<s, it. ap- 
pears to me t iia.t , nnt i I soiix* one se»\s I hem mov(* faster t hail t he wind, w'l^ have a rii;hli(i 
presnme that tlx\v do not. The only ph.ysical e\.mMion, then, (h.at the grasshoppers neeh 
to make in order to mi^j^rate is to raise tb<*msel\a*s into the air and to kei.'ji snspmided. 
The w inds wai't them into (to them) nnknowm leetons, Tlu* height to whicli limy 
ofteti rise is very ^reat. <Ju the f'‘'lh of June, l''7r», the eolnmn that pas.seil over Idn- 
. i)]ii, Nehr., was w ithin r»o feet of beinii; one mile in height. This I ascertaiutai by trig 
nnomet ri<-al del enuination. 

T ft is probable that; tlieir efuist itulional vigor decays or <b*clines in regions moistcr 
Than t heir n^l^i^ e, btrbit ats. [ ha ve attemjdcCi toasemtain tbi.s l)y various met hods. One 
<'.\perinx.*nt was to attach the limbs of niatnre grasshop[X*rs that were hat(*bed in Ne- 
braska to a delicato spt ing-l>alaTice, and ascertain in this wary the; degree of tlx'ir jihysi- 
cai strengtli. As they varhal a great deal in strength, I averaged the .strength of tea 
at a time. 'Die tbllowing is an exampb' of such an a.ltein]>r, the lirst being taken from 
Ncliraska, and the* second from Nortlicrn Utah and Wyoming : 


I’he fir.st grasslioppiT drew 

'J'be second, gvasshop’per driwv 

'I'he t hird gras.sliopper drew 

Tlx* feurtli grasshopper drew*^ 

'Die fifth grasshopper drew 

The sixth grasshopjiei' drew' 

'Die .scventii grassbo)>per i{i(*w 

'Dm. eiglilli grassbojpmi' drew 

Tiio ninth grassliojeper d:e-w. - 

The tenth gras.',] ioji»per die w 


NiebraRka. 

J . fid ounces, 

I. r>b ounces. 

J . ‘Jo ounctes. 
j. To onnce.s. 
1 . e<> onncc.s.. 
1 . 75 ounci's. 
1 . 75 minces. 
} , 50 onnce.s. 
,J. O'- nonces, 
1. 50 ounccis. 


roih. 

I. 75 on. OCX'S, 

J. 00 onneey.s. 
J. <1(1 ounees, 
1 . 7.5 ounces. 
1. 75 onncc.s, 

I . 75 ounces. 

J. 10 ounces. 
J, 00 ounees. 
J. J5 ounees. 
1. 75 mn.'‘'.e.';, 


J5. sO ounces, bs. ■*■<) <mne«*s.- 

1 Lave tmi nioie. tables of tlx* same general cbaractc'r and resuU.s. Only in mie fk'd 
t!x'. (W’o a]tproa.'''h each <’tlie.r. 'Die biebest ot the Nebr.a.'0;a eolumns came ivi( bix ba.-f 
an aunee of the 'Strength of tlx*- iowt'st of one set of ten from 5\’yoniing. TJiesi^ trst.s 
svnpo, mos( ly made (hn ing duly, 1>75. 1 eannoi. tbiiiK that 1 be d iibacnee, in '.tr' iigt,!! 
bet\ve<M,i !}]{' Nebra.-'ka, and ITali g!’ass]x'Up[x*rs eonld )j;i\e been aceidiuil a 1: J iea'f.hed 
■ be sairx*' it'siiits by 5 lie expi-rinieht ot as^’ertaining llie h-ngtii ot time Ilia!, llx* grass- 
hopp' as from the I.WS) f u-a lii ivs eonbl live witlxait Ou.d. < hnitting fix'; enbnuns <0 tig 
ure-.s, ; lie. average resu !i> re.iekeil was Ibai iln- C'tah and W'.n onoug gi;isshop[u-.is corn'd l^e. 
tbitxv and ono-tourrh (l.i>s longer wothont (ood than those ii'uin Ne.bra'iKa,. ^ i s i-'-ai an; 
proOiieed the same resulis. 'fbe.se and similar i-x p^'riments s;il;.s[i. d me that .aeay 
.i'om ( heir tial u ral habitats i lx* constimt iomil vigm' cd ilx* gra^slmi^per.s bcconMvs im- 
p.iired, and that io. a Oav geneiaiions tix'y must I'.'nd to run out, 

b Cdnurmatory of tiic' im'ced.ing concliisinn is tlx* following oliseiw at ion : As early 
i.s the spring of l.'^(),5 1 nofieett that jnadxibly not. mon* fh-aii ationt o<' pi'i’ eent. ol the 
gj assho])])<w-(*gg.s t hat w'erc laid t lie autumn previous batelx-d <uit. Almo.si daily Irom 
.vpriltill far into ,lum* 1 dug over some- .small pon.ion ot tiie ground wixu'e 1 he eggs 
'•vere thickest. Only an occasional cxiirc ne^t of eggs Ini.ti’hcd out. S(une ncflts would 
batch oat in ptirf ;ni(l some- U(»t* at all. L;ite in the :*c.ason man> entire nests ot cgg.s 
could be fonixl ebanged into an aj.iparently geliitinous mass. In thi) sjiring of 180/ -a 
Rtiil larger proportion of eggs .seeiiu‘<l to bo injurt'd. Segmentation in many eggs Lad 
commenced in the fall and during the warm w'eathcr of i'ebruary. and in many nests 
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the oTit.iro t^rassliopper bad formrd in ihe ogg. Tbe oaoillotions 1)etw(‘on thawing and 
freezing, wet and <iry wiuitber, .seemed to have destroyed grent numbers. 'J'bt^ damage 
done to tlie (^ggs was greatest in low grounds. In both tln'se years, also tlni sjiring of 
1^75 ;in<l the pn^sent sjirlng (187()), (hero were, an exceptionally large number of eggs 
in the ground. In digging over tlie spots where, t.iu» most eggs seemeil to he laid, tiio 
iinmb»*r ranged between lOd and l.'iJlOO to the s<|uart‘. foot. l.solat<*d sjiots could always 
he jbnnd wlnu'e the nuinlier was much greater. If, iudeed, all would hat^di out, no 
green thing could i*v(‘r escape. 

h. Among the curious tilings, ahont tiu'ir natural I)ist<>ry is the following ; Rainydays 
in some way an* conneet.ed with t he r.-qiiil ilevelopnu'nt, or at. least appearance, of the 
little red parasite, i/n/Z/ur/u. On .lune 1, t lie university groimds iiiLiii- 

coin, Nebr., wen* covered wit h gi'as.sliojijjers, and about two in a lmudr(*,d coutained 
these parasit(*s, locat(*.d mostly under or m-ar the wings. On that day and night it 
raiued, though it reruaiued warm. Immediate, ly afti*r it eloared up the next day thn'e 
out of every four grasshot>pers w*'re full of these parasites. I'wiee I hava* known this 
to occur. The caust* or conueidion between the rain and the development of these 
parasite.s 1 have not ascertaim*(]. 

The [>ower of mlaptatiou to \ aiyiug eircumstanc(*s ^^'hieh tliis migratory grasshopper 
seems to have is simply wonderful. I'erhapvS naturalists, in st inlying them, have been 
ov(*rhas(y in drawing conclusions fiom a narrow range of facts. As to rnys(‘lf, after 
watching and experimenting for so long a time, I am not so sure that I understand 
them as I was ten years ago. 

As nn example of how liigli the grassho]t])ers may fly tmd tlie euor- 
moi-is Tiumber eomprisingMi wswai'm, J (juote the following sttitement from 
the sig-iial-service observer sta.tion at Fori Sully . 

Junv lo. [Dirwtion of wind, a.s ascertained by the r<‘cords: 0 a. m. to 7 a. m., north- 
east ; then east till 10 a. m. ; then south 1 ill r* p. ni. ; sontlu'ast remainder of day, ] Sev- 
eral days previous to this date had l>e(‘U hearing of the ajiproa.eh of locusts along tie* 
line of telegra]>h from Oiuaha. upward, to uortiiwest and at 4 ]). m. of the Mth the 
operator at Fort a’liouip.soii (>'”> mi h*s south, ‘ih- last from I'ovt Sully) ri'tiorted their 
advance Hying northwest and uort hwai'dly. At noon a large cloud of the insects passml 
over until night, wlum they wt.To no longer visible. Roughly (‘stimated, the swarm 
may have been al)out oO miles long, 25 wi<le, and oinvijiiarter U) one-half mile in height. 
A hail-Kt(»rm tlie followii^g <lay may have dispt'rsed them. 

Juiu' 25. [Ihn*ction of wind: ti a. m., .southeast ; 7 a. in., Honth**ast; 10 a. in., south- 
e.ast ; 2 and 5 }>. m., east ; rest of the day calm, ] Large llights i.)f locusts passing over 
during the, nioruiiig, going north and northwest, at an estimated elevation of about 50 
fec-t to .as high as tliey wma*, visible with iield-glasses, pussilily a iiiih^; none alighting, 
'rhis swarm, as near fis could he aseertaineil by tel(*,graph at tlie time, caim* from tlie 
Alinnes'tTa infested r{‘gion, along tin*, line of the Sionx ('ity and Saint Tfaul Railroad, 
in a coniiiinous cloud, ]»rohably 1,000 miles long from east to west, ami 500 miles from 
iKU’tli lo .soiitli. lh>w much farther north of this post unasceriaiiKM.1, ami not conjec- 
tured.— (Uileyls Eighth lueport.) 

At \"irgiuia (Mtyh in Sonth'.vastern Montana, the weatbor-signal ob- 
server states that the loetisls were thickest on July HO and HI, giving 
the sun a hnzy appearance. These ‘emigrant^ locusts (*a(ue from tlie 
plains of Dakota, and were here, the largest bodies on the al>ove- 
mentioned days, at least half a mile in thickness, and, as 1 learn from 
reliable authority, they presented an unbroken width of HO miles, being 
even more numerous on the wings tlian here near the center.’' 

In Indian Territory nnd Nortluun Texas they bceome winged, and 
migrate during the second and third week.s of May. 

Ilahiis of the ijouuf/, — The Ro(?Ivy Mountain locust casts its skim or 
molts, live times utter hatching. The figure (Fig. I, Tiate LXll) from 
Mr, Kiley's eighth re})ort grai)Iiically illustrates the process of molting. 
It should be borne in mind tliat the locust, like all grasshoi>pers, is l)i>rn 
without wings, and during thivS period is called the houvn iSooii the 
wings begin to grow, appiuiring ns litlie ])ads (Fig. 4, c/.) When thesea])* 
pear it is called a pujxf^ while the winged adult is the iniapo. Wlien the 
larva is about to molt, tUe skin, \vid(di had become too small for it, 
splits open on the back ol the head and thorax, and the larva wdth- 
draw.s itself througli the rent, the body at lirst soft and Ihibby. With 
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eiicli molt the wings, at first very small, increase in size. Mr. Kiley do- 
scribes minutely the molt of the impa into the fully-winged state. 

When about to acciuire wings the pupa crawls u[) some post, weed, 
grass-stalk, or other object, and clutches such object securely by the 
Jiind feet, which are drawn up under the body, in doing so the fav- 
orite ])osition is with the head downward, though this is hy no means 
essential. Remaining motionless for several hours in this ])osition, 
with antenme drawn down over the face, and the whole aspect betoken- 
ing helplessness, the thorax, especially betNveen the wing-pads, is 
noticed to swell. Ih'escntly the skin along this swollen portion sjdits 
l ight along the middle of the head and thorax, starting by a transviwsc- 
ciirvial suture between the i^yi^s and ending at the base of the abdomen. 
Lot us now imagine that we arc watching one from the moment of this 
splitting, and when it presents the apj)earance of Fig. 1, a, Plate LXff. 
As soon as the skin is split the soft and white foTe-body and head swell 
and gradually extrude more and more by a series of mnserdar contor- 
tions ; the new head slowly emergexs from the old skin which, with its 
empty eyes, is worked back beneath ; the new feelers and legs are being 
drawn from their easingwS, and the future wings from their sheaths. At 
the end of six or sewaui minutes our locusts — no longer ]uipa and not yet 
imago — looks as in Fig. 4, />, the four front i)upa'legs being generally de- 
torched, and the insect hanging by the hooks of the hind feet, which 
were anchored while yet it Imd that command over them which 
it has now lost. The receding skin is trans^iarcnt and loostmed, esi>6- 
cially from the extremities. Jn six or seven minutes more of arduous 
labor, of swelling and eoiitracting, with aii occasional brief respite, the 
antenna 3 and Mn^ four front legs are freed, aiul the fulled and crim[)ed 
wings extricated, diie soft front l(*gs rajhdly stirten and, holding to its 
sn])port as wail as may be with these, the nascent locust employs wliat- 
ever muscular force it is capable of to draw out the end of the abdomen 
and its long hind legs (Fig. 4, c). This in a few more minutes it 
iinally docs, and, with gait as unsteady as that of a new-dropped colt, 
it turns round and clambers up by the side of the shrunken (^ast-od* skin 
and there rests, while the wings ex])aud and every part of the body 
baldens and gains strength, the crooked limbs straightening and the 
wings unfolding and expanding like the petals of some ]>ale tlower. 
The front wings are at iirst rolled longitudinally lo a point, and as 
tliey expand and unroll, the hind wings, which arc t ucked and gathmod 
along the veins attirst, euii o\ur them. Jn ten or litteen minutes from 
the time of extrication these wings arc fully expanded and hang down 
like dampened rags (Fig. 4, </). From this jiointon, the broad Idnd wings 
begin tofoUl up like fans beneath the narrower front: ones, and in anol her 
ten miimtes t hey liax e assnme<l tluMiormal attitude of rest. jMean while 
the pale (*olors which always belong to the insect while molting have 
iwam gradually giNing wmy to the natural tints, and at this stage our 
new-fledged Incust ])iesents an aspect fresh and brigld:. (Fig. 4, c.) If 
now we examine the cast-off skin, w^c shall tind every part entire, w ith 
the exception of tlie lupture wiuiii oiigiiiaily look jilace on tln^ l)ack, 
r?nd it would ])nzzle one who liad not witnessed tlie o]>eration to divine 
how the DOW' stiff hind shanks of the mature insect had been extricated 
irom tln^, bent skeleton left behind. They are in fact <ira\vii over the 
bent knee-joint, so that during the process they lur e been bent doable 
throughout their length, liiey were as supple, at the time as an oil- 
soaked string, and for some time after extri(‘.;ition they show^ the effects 
of this severe bending by their curved appearence. 

The molting, from the bursting of the pupa-skin to the full adjustment 



632 


REPORT UNTTED STATES GEOLOGICAL SURVEY. 


of tlic win<:^s nnd stniigliteniog’ of the lecc^of the pc’-rfect insect, occupies 
lesvS tluiu Miree (piiirters of an lionr and wsoinetiines but half an lioiir. It 
takes place most freniieutly during' tlie ^var^nel‘ hours of the morning, 
and within an liour alter the wings ai-e once in position the ])arts iiave 
become sufiieiently dry and stitfened to enable the inse(T, to move about 
with ease, arnl hi another hour, witli ap}>el ite sluirpened by long last, it 
joins its voracious eotm ades and tries its new Jaws. The molting period, 
espetually tlu^ last, is a very critical one, and during the hel[>lessness 
that belongs to it the unfortunate hx ust falls a prey to many enemies 
which otherwise would not molest it, and not unfr(T]uently to the 
voraeity of the more active individuals of its own species. — (Riley\s 
Kighih Jteport.) 

'riu' egg (Tlate LXILFig. l,c) is curved, eylindrieal, .LM inch (5A milli- 
iiuTers) in length, mori' poinUsl at (lie posterior than tlie anterior end. 
The jiosterior end is <'omra(!t(‘d Jnsr lagbi'e the exti-eme tip, whieh is 
smooth, the more or h^ss regular pits whieh eover the eliorion, or <‘gg- 
shell, being here obsolcle. J have been unable to discover any micropy le, 
or jiassage for the s])ermato/oa. ddie ]>osterior end points downward in 
the egg-moss, so tliat the exit of the young locust from the anterior end 
is thus reiuhu’ed easier. Although I have not seen the larva aetnally 
burst its way out of the egg, yet on the examination of betwiTii tifteen 
and twenty deserted (‘gg-sliells, I have, without an exception, noticed in 
them one, more usually two, slits extending from the li(‘ad-end to the 
middle of the egg. The egg-shell is without doulit burst open by the 
])ufling out or ex[)ansion of the membrane connecting the head and pi’O- 
thorax,Just as the common housedly or llesh-lly bursts olT tlie end of 
its pu[)a-ease liy the juiffrng out of the front of the head. 1 have seen 
the embryo make its exit in two or tlirce instances. In one case [ saw 
a large piece of the egg-shell (chorion) tly off from in front of the face 
wliile the face of the embryo puffed slightly out, and in another instance 
the whole anterior end of the slndl came olf. In the locust L have ob- 
served, as will be seen farilier on, that th(‘ amnion is i’ui>turefl liy the 
foi'(*ible expansion of the membrane behind the head, tlie larvjc before 
walking lying on their backs or sides and tonang tins membrane out- 
ward. This action jirobably begins before Mn^ sin'll is burst and seems 
amply sunicient to l)urst tin; InittU* (diorion, wliich is easily broken and 
peeled olf by rubbing the egg biTwecn the fingers, leaving the serous 
membrane beneatli. The [)r<\ssure thus exerted must be a lateral one, 
and suflicicnt to rupture the chorion. 

In his ninth rc])Ort on the injurions insects of ^Missouri, Professor Jliley 
maintains tliat Iiesidcs a (ajiitinuation of undulating contractions and 
expansions of the bod^i the tips of (he jaws and "gsharp ti])s of tlie 
liind tibia.l spines, 'MI k' shoil is mpturcil, and then ^‘splits up to the 
eyes or beyond, by (he swi'lling of the head.^’ 1 tliinlv. I tic spelling of 
the space between tlie head ami thorax is sufticiimt to accomplish the 
rupture of ihe slicll. It may be olijected to Mr. liiley's ac(toant; of tln^ 
supposed action oi'tlii' Jaws and S[>incs tliat, as may be seen by my Fig. 2, 
the position of tlie legs is such that the tibial s[)ines do not point out- 
ward, the (ibiie iwing ])lac('d between the fmiioia, and the legs are not 
displaced until after tlu,^ amnion is slied. Moreover the spines are soft 
and tlabliy, as well as th(‘ li'gsj besidi's t his the legs and tlie entire body 
are coveretl by the amnion, the tibia* being smooth. Did the spines saw 
throiigli both the chorion and siu'ous membrane, the amnion would, of 
course, be ruptured. 1 also <lo not think that the jaws would be available 
until after the amnion has becui cast. That the jaws arc not moved out of 
Ubieir place until after the embryo leaves its egg-shell and throws off its 
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ainnioii, I was able to plainly see in a specimen, wliieli the moment after 
the amnion was tor(.*e(l back Iroin the head opened tlie jaws and thrust 
out the palpi and antennae. The amnion is sometimes nearly shed be- 
fore the embryo has entirely extricated itvself from tim e^’<]^‘-siielb The 
outer embryonal layer, or serous membrane’* of Kowalevsky, may 1)e de- 
tected by rubbing off the eJjorion. 

I have found six sta; 4 :es in the life- hi story of the Kooky Mountain 
looust, witli consequenlly live molts, with tln^ foliowin^^ oharaoKas as 
seen in the female sex of eaoli staj^e: 

1. First larval. xaay lar^e, and abdomen short and small; 

antenme 12-jointed. Length, ll-KV'*’*'. 

^ee.ond larval- Head smaller; antenme 10 jointed; lower 
of ter< 4 'ULU of meso-tlioraeic i'in;> and especially ineta-t horacjc full ainl 
roundcil. oS o dilferencc^ from tlie first sr;ya*e simoi in a. dorsal vi^nv ; <a)]ors 
dibq)er, markings more distinct. JAmgth, 

;k Third larval, lliaul about the same size proportionally as in Iho 
second stage; lower sides of nu^so- and meta-thora<*ic rings subacntely 
pi’odneed, evidimtly the rudiments of th(^ wing-pods of tlie j)upa. The 
pi'o[>oi'tion of th(^. ju'otliorax to the two posterior segments is the sanu', 
as befoi'C. Lengtli, 1)~1 

4. First pn[)al. Antenme 20-jointed ; prothorax mnch producc^d back- 
^Aard, wing tiods well dev(‘l<)t)ed, (mvering the tergiim of the nu'so-and 
meta4horacic segments, so far as tiiey are not concealed by the over- 
Japihng of the prothorax ; outer jnair twice as larger as tlie inner pair; 
tiie hinder pair in iefigth, or twodhirds as long as the iirothorax. 
jamgth, 15’*"". 

5. Second }>upal. Antenna'. 22-Joiiite<l ; ])r()thorax still larger; hind 
wing-[)ods as long as the ]>r()t horax. Length 20""" (1 imOi). 

0. Imago, or adidt, with wings ially d(‘,velope(l. Antenm(3 23-24- 
jointeil; eyes more rounded than in the pupa; hind femora slenderer, 
lanigth of body, 25""'*. 

it will thus be seen lliat there are three larval and two pupal stages 
besides the adult stage. 

The einhryo locust. — Chi removing the living embryo from tlie egg-shell 
iiiuler (tdate LX 41, Fig. 2), it is ibund lliat it lii's with tiu' legs folded on 
the side of the body, the fore and middle jiair folded directly across tlu^ 
tliorax, while the hind [>air are laid along eaeli side of the abdoiiuMi. 
The antennae lie on tlie face each side of rhe clyjieus and labium, or 
up])er Ii]u 44ie eyes are dark nsldish, and the Itead, limbs, and cross- 
lines on the back of tlie body are reddisli mixed with yidlow, Jienenlh, 
the liody and legs are whit^x Jfv }>utting the ('ggs in alcohol the sla4l 
bei'.onies Tiiore transparent, so tiial the head, eyes, limlis, and reddish 
portions of the body bec'ome visilhie Liuigtii of embryo at time oi‘ 
hat(*l'ing 0.2! in<*h. ]>eseiil)ed from living sfiiaduums received from 4!i 
S. i>. Ihiyne, .Kasotn, la^siieur (amidy, Minnesota, .Maridi 1, 1 sj 7.^ 
imthei during tin', niglitofthe L'Uii <.>r early in tin* morning ot (lie 1 IHi 
of Alarch nearly all tin* ]arva> (the i'ggs Inuing Ixam ke[)t. in a \v:irm 
room) lialched at the same time. The. egg-shell liursi s ojkui at the head- 
end, wlien the larwa immediately^ aif(U' exUieating itself from tln‘ ('gyg 
casts off a tliin pellicle (riie amnion or pd/ea/da//), as 4 have seen in 
the larvm of th (3 Ilea, eurrant savvdly, and oilier insects, lielore th(3 
skin is cast it is almost motionless, and liy slight movement.'^ of the 
body in about five iiiiuutes draws itself out of tlie amnion. The pro- 

’* 'Idiis shows thtit tlie eianryo looiisr develojrs iu the :iiilnrr/ii iiiiuitMliately ;iUer the 
nre laid, niid that it Ji(‘.s dormant (a tew ecoadon.ally liatching in the autiinm) 
daring the winter, ready to hurst its egg-shell in tlie spi ing. 
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cess of extrication is as follows : While it lies nearly motionless it pntfs 
out the thin, loose skin connecting? tlie back of the head with the front 
edge of the ])vothorax. The distension of this part probably raptures 
the skin, which sli[)8 over the liead, the body meanwhile curve<i over 
until the skin is drawn back from the itead ; when the latter ivS thrown 
back it withdraws its antenme and legs, and the skin is in a second 
pushed back to near tlieend of the abdomen; tliially it draws its hind 
tarsi out of the skin, and in a, moment or two more the young locust 
frees itself and walks actively off, sometimes, however, with 'the cast 
skin adhering to tlie end of the abdomen. 

Jieforethe molting of Iheaninion the body and legs are soft and flabby: 
immediately after, it walks (irmly on its legs. At II a. m. most all, one 
or more hundred, had hatche<l. Tliey are pale reddish, however, as in 
the (nnbryo ; by d }). ni. they’ had begun to turn dark, and by P of the 
next day all were dark colored, as in the following description: 

Discrlpflon of thv larva. (Plate 1 ATI, Fig a). — The lollowiTi^ descriplioo is taken hom 
liviijo; yonni; as t.hey had Just hatehed in Salem, Mass., Jarniary ^22, ls77 from e^ii'.s re- 
ceived from Mr. A. Vdiitman, of Saint Paul, Minn. The. larva has a laigor Inaul 
an<l smalka* a-bdoinon than the pupa and has no rudiments of \vinj;s. They were 
blackish, inarbled with tlesh-eolor, with a dorsal w'hito line beJiind the l\ea<l. IjijgH 
llesh-e.olored, spotted irre^rnlarly with black. Hind thighs (femora) spotted with 
l>la<h, much ns in the adult; toe-joints (tarsi) t>la*ek. Head veu'y large in proportion 
to the rest of the body ; abdomen small, tatua’iii*; rnpi<lly toward the tit». Lenj^th, 

0. 17 inch. In anotlier specimen (three living oll(^s only examiruHl) the hack of the 
body Jiad a reddish tint, as in ohler sp(‘cin)ens observed living in Colorado. 

Pupa (Plat(' LXIl, Figs. 3, 4). — Gronud-coJor. a deep re<hlish salmon-color on the head, 
body, and legs. Front of Inaid below thi^ antennie black, marbled with wliite linos, 
}‘roth(.>rax 'with a curved, broad, black longitudinal band mi each side of the median. 
iin«.>, ant) Ix^ow a. setuarish bl.ack spot separated from the black baml aliovi^ by fi con- 
spicuous white stripe, and with two wddte spots on the lower edge. Rinlimentary 
wings black, with tine pale lines and reddish llesh-colored along the costal edge, Ilind 
legs blaclvishoa the outside of tln.^ thighs (femora), iuterriipPal by fine, salmon-colored 
lines. Abdomen whitish above and on the sides, spotted and marbled with black, 
forming broken line.s; vmUral si<le llesh-colored, not s]»otted. Hind shanks (tibiic) 
black bmieath, above He.sh-eolored, with the S])iiies black. Length, U.G5 inch. De- 
scribed from scivcial living specimens takem at Manitou, Colo., July 1(3; hundreds of 
others Been iu ditiereuL parts of Colorado not apparm.itly diOering on cast^ial oxaiuina- 
tiou. 

In addition I may quole Mr. Ifileyks description based on living speci- 
mens observed in Missouri : 

The pujui is characterized by its paler, more y(dlow color, bringing more strongly 
into relief tke black oti the n[)pcr part of tlu^ thorax and l)ehind the twos; by tbe 
spoHcal nature of the fac(', es])ecially along th<^ ridges; by tlie i.solation of the black 
snhdorsal mark on th(> two .anterior lobes of prothorax, ami by tlu^ large size of the 
wing-pads, which, vi.siblc from the lirst molt, and inc-reasing with each siib.soqucnt 
molt, an; now dark, with a distinct ]>alt*. discal spot, and jale veins and borders. The 
hind sh.iTiks incline to bluish rather than re*!, as in t he mature insect. 

Anri/r (Flab' 1 AH, I'igs. 1, 4, c,r>, G). — After repeated examination of the variations of 
this s}>ca‘ic‘s as compared wnth those of (L femur-ruhrnmj the only reliable charueters I 
have been able to lim] are Hn^ following: Tlnunale and female. C. .spre/«^ ( normal Rocky 
Mountain torm) diih'rs from (-. femur-ruhruni in its mucli larger size, its proporti<.m- 
ately longta* and laigca* wings and usually lighter tints, ami the larger, more dis- 
tinct spots on llie. wings. I can sec no dilfenmec in the. ovipositor of the female. 
The most fionstnnt dilbaiuiee is in the form of the end of the male abdomen, which 

1. s narrow, elevated, and more or ]es.s <le.ep)y notched (vse(‘- riato I, Fig. G), W’hile in 
the inah' of (\ f'miiv-ruhrum it is W'ell-ronnded, full, swollen, and the edge entire, 
witli \a‘ry rarely a slight le.mhmcy to a, notch, 'i’he Largest male from Colorado in my 
collection nncismcd 1.30 inches. The small variety Allanl^ I regaj'd as a Aoiriety of 
tills species, and uoif inurriihvuiUj liecanse it ha.s the waGl-dclined notch in the narrow, 
high abdominal tip. iMy Iowa speciimms two darker th.an those from Colorado, Mis- 
.soni’j, and Kansas, but a hue piale from Arapahoe Peak, Colorado, i.s full as dark as 
those from Iowa. 
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The yonng do not leave the place of their birth until after the first 
uu)iith/l)ut huddle to^etlier, not S(*at;teriu< 4 -,a 8 most .voiino insects do, the^’ 
beiujt gregarious at the outset. The small bands then unite into larger 
ones^ irnd these mass into enormous armices. They are exccHMlingly 
ravenous, feeding u])on each other when other food is exiiansted. 
Itiley says that the young insects move, as a rule, dining the warmei 
Itours of the day only, feeding, if linngry, ]>y tlie way, but gemnally 
inandiiiig in a given direction until toward evening/ They travel in 
scliools or armies, in no particnlar direction, but ])urely in' search of 
foo<l, the same school often ])iirsaing a dilierent conyse one day to that 
]uirsued the day previous.'’ In Missouri, the young itioved in a general 
northerly direction. They seldom rm»ve, when half-grown, at a greater 
rate than three yanis a minute, even when at tlnur greatest s]a'ed, over 
a t^olerably smooth and level road, and not luilting to feed. Tliey walk 
flirge fourths of this distance and hoj) the lest.” It is in the young 
wingless (aniditioii that the locust is most. to bo tc‘ared, and, on the 
other hand, most easily- subdued. 

THE ROCKY MOKN'I'ArN LOCUST NOT lM<mMAXi:N'rTA AIULND.VN^J' AM) 

' INJURIOUS EAST OU TUlu PLAINS. 

li has been abundantly proved by Trolessor Kiley and otlnu’s that the 
lixuist will not be destrmdive (*ast of longitude 93'^ or 913 namely, the 
Western edgeol' the Mississijipi Valley. W'e }iav(‘ simui that tin' ]m)geny 
of the swarms from the plains lying on the Hanks of the lio<*ky 
.Mountains whidi at intervals infest the western ])()rder ol the Mis* 
sissippi basin generally return noi thwesiward. The eause of thdr north- 
westward migration is in all prolmbility due, to th(‘ ])re\'ailing southmly 
and easterly winds of June tind early July; but those that are left are 
said to be enfeebled and degenerated. Mr. Itiley altributics this to the 
low altitude and moisture of the Mississit>})i Val](\v, 1 }j(‘ locust nourish- 
ing and most [)rolitic in the dry ehw ated |)Iateaas of tlie Kocky JMount- 
ains. Professor lliley thinks that the length of the summers of the 
avcsUtii Mississippi States as compared with the sliort lioi summers of 
the plains another cause of its inability to live permanently east of the 
})lains in large numbers. To use Riley’s own words : 

A^*^(mnrig thiit 1 have corn-cAly }>Ia<MMl the native linine of tin' species in tin* liiylier, 
ti’eiaess, and n ui n hah i table plains of tho Rocky Mountain ii'gion of the nortlnvf^st. 
and that it is siihalj>iuo, we may [HU'hajm rind, in a<hliri<ni to the conijiaj al i\ ely siniden 
cihingG from an attyeiunited and dry to a mon*- densi*. and liiimid at iiios])Ii(‘re, anoliier 
t;in' 4 'n)]e harrier to its imnnaneiit ninltiplical ion in the moiT*, fi'rtilo fanintry to the 
siMnheast in th<‘ hin^tliened summer H<?ason. As with annual plants, so ivitli iiisect.s 
fiike this h>cust), whicli produce but one. i;eneration annually , and \\ h.nse active e.\isi - 
<‘ncc is boumh.Ml by the spring and autumn fixists, yi<* duration of acti\(*. lite is ])!<»- 
portioned to the length of the growiijg season. Hatching late and (h'vcloping (|iiiek1y 
ie us native haunts, our Rocky Mountain iomist, wlicn horn >\ i(]iirj oiii’ hoKin.s (and 
tile sam(\ will apply in degree to all tin; country wlnu'o it is ru)! autochthonous), is in 
liic condition of an annual northern plant sown in niore soul Iicj'ii (diria's; ami Just a.s 
this attains jirecocious maturity and dcti-riorates for want, of autumn’s lijeuiiug iii- 
duenccs, so our locust must didcriorato umh'r sucli eirmi lustam es. It' tliose w liii li 
ai ipiired wing.s in Missouri early last .Tune had sta.id with us long ciioitgli to lay ^ git''! 
<‘Vtu} supposing the, m cajialjlc of doing so, these, eggs would luni' ineviialdy Imtched 
lux'uiaturely, and the progmiy must in consctpience have ))ci islusL 

3'he fact that some changes are uadergom^ by tlie eastern progeny of 
the Rocky Mountain ioeust is substantiated by two good obstavers, 
quoted by Mr. Riley, as follows: 

Mr. Itiley is of the opinion that the grass]iox>pers run out in a h v. geuevations after 
they lea, ve their native sandy and gravelly ftoil. My cxpei imeiii s, so lar as tln;y go- 
verify that opinion. For several years I have caught gra-^sboiJin'Js during early sum, 
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ruhnun from Essex County, Massachusetts, a slight tendency of the ab- 
domen to become noteheil, and I should not be surprised to liud intei- 
inediate links eonm-eting the variety aflani^ with ftmwr ruhriim^ but 
with the evidence now before me, esp<*cially the occurrence in California 
of diminutive short- winged male .vpreDi,v,^^carce]y distinguishable from the 
(‘asteiFi (ithinh^ t]H‘ two specimens agreeing well in the torm of th(^ ab- 
dominal tip. 1 am ineliaeil to the belief that uY/uaev is si tiifdy a. variety 
of sprefuK, S[)eeulating on tlH‘ origin of tln^ two species, I should con 
sider, th\\{ ftiiinr’ rah non being on llic wliole the more widespread s[)ecies, 
(hat .s'/oT/e.v originated trom i{. after it {/(‘mur-rnhnnn) had attained its 
present disri ibntion, and tiiat spretns assaimal its larger si7s‘ and greasy 
length of wing on th(‘ iiot and dry o.(‘ntral platean of the Itoeky j\ioim 
tains. 

l^ra(*ti<a(l]y eonsider('d the two injinious forms am* tht*- gaimine .S'prrta.s- 
and tho gennine It is (in*. !artt‘r which is so abundant 
and destriu'tive at tinu‘s ju tin* Nt*w l^lngland Jr^tates isiid t'-anada. 
Having known the. inscsg so wo.ll for’ tw'mity years in .Maine and Xr*w 
Hani]rs{i:ie, I an] sur})rise<l to hml in Mr. ItileCs sevenili report tlir 
sugg('stiou that {ho J’rjnn.r r'nhnmi ‘^Hmd bee!i (ansfoundefi wi(!i his 
atJnnin, 'di\i\ -Miad piaved tlie part o(‘ a fuigradory hicnist in tin* Wliito 
^loLintain nvgion of Maine :md New IIain|>si\ir(*,'' Tlae lorin atUinlH is 
a com]>arati ve.ly rare one iff New Ihigland. During tho sumni(*r of 187 i, 
No, and Nil, in Massa(!hus<*1 Is at h*ast, ii. has l>et*n very rais lymet with, 
eompared witli (In* eu’dinary red-legged lo(‘ust, ami must liave beim so 
in I8i; 1, judging by the labels on the sjK‘cimeais in tlte museum of tho, 
Deal)ody Aeadomy of Seienoo, and 1 Inivn^ little doubt but Matt it has 
always beam a ('om[jarati\ ely s(*an*e insect, whilo the gonuiiie femur 
rnhruni ahouu(\'< ermntless numl)ej‘s each summer and autumn from 
.Maine to Massacljiiset ts, and 1 snj>pose ail ovi'/its desrj’uetive linuts OiS 
laid down on Ma]> 1 1. 

I have received a male and female of (■. spretns, var. nthnue, irom Mr. 
Henry (lillmam of ])(*troit, wlio (a)jli*eted th(‘m ^Mu'ar Laughing Fisii 
Liver, Miciiigan,* on the soutli shore of Ljske Superior. Tliis river falls 
into 'I’raine Bay, an ind(‘ntation of the coast to tlum^astward of Mar- 
ipiette. Idnrse spccirmms measured thus, from Iiead to tip oi‘ wings when 
folded, mal(‘ LOS, iomale L!0 inches: aflanis from Massacluisetts, male 
1.02, I'emale 1 .12 inches • atlanis from Illinois, male 0.02, female 0.0b incli ; 
(ftlfuiis from Calii’ornia, mah* 0.00 ineh. (In the other hand a male 6'. 
sprehes^ normal form, from Iowa, measured 1.20, wddle an average male 
fi'om Colorado v as 1 .24 imdtes in length. Ten specitnens of Iowa .s 7 >rcD/.s*, 
the offs])ring of t*mig]’ants iVom tho Kocky Mountains, Avere slightly 
smalh‘r and eonsiderably darker Ilian specimens from Missouri, Kansas, 
and (Joiorado, a[>pi‘oa<*iiing slightly but p(*rceptibly var. allanls and 
fon nr-ruhnon. 1 ha,\'e the irlea. that il’ the normal form of spretue were*. 
]ierman(*ntly acclimated in tlie Mississip]>i Valley, it would change to 
atlanis, 

I should add that tlie c.ouclusious regarding tlie varietal nature L 
have above stated are written out from notes made two years since 
after careful exaininations, and in 1874, and again in 487b, while 1 have 
at the present time of writing r(^-exami^ed the sal)jrs>4; and come to the 
same eon elusion as 1 held in 1871. 

DOES THE ROCKY MOUNTAIN EO(nJST INnABia" THE PACIEIC COAST ? 

Prof. 0. Thomas remaM^s as follows in the Zoology of Lieutenant 
Wdieeler’s Survey, }), 892, 1879, concerning the westward distribution 

Kiviem aux Poi.sson.s qui rit, of the French Voyageurs. 
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r)f tliis «]>Tcies : ‘‘So Liras loan loam, it has not yet been found in 
Oalitornia; but as it is found immediately east oi‘ tlie'Sierra Xevada, it 
is quite probable that it reaches to the Uaeatie, thoimh it may not bo 
migratory on th(‘. west side of the range.” Un‘vioiis to this, in llis Acri- 
(li(ia^ of Xorth America, (llayderfs Survey, i87d, p, Iho), he rejnarke<K 

r have traced this S|)e<!ies from Texas northward to the nortli siu>re of 
Lake Winni[)eg, in Jtritish Aiiierie.a, and from the Missi.ssipf)! Liver 
westward to the Sierra Tsevada range. It does not a|)p(‘;n' to be found 
ill CaTdornia, and l)ut a short distance southward in Arizona, lam 
half-way inclined to tli(‘. opinion tiuit rntnn* inAarsfigations will sluaw 
tiiat this is really the. destruet i v(* speei(‘s in < ■'alil'ornia, and not (K lipoda 
(itrox^ for it would seem impossible for the latter to sustain itsrh thiuring 
a lengthened ilight Avitli its sliort wings.” 

Mr. Scudder thus writ(‘S me regarding th(‘ (xamrreneo of (\ spr^fus in 
California: “On hxiking over my cabinet I (ind two or l]}r,'i> speei- 
mens, probably lU'ceiv^^d tVom .Mr. Edwards, wit )i ]>iint(Ml lelxh M .hi-ior- 
Ilia and Nbivada,’ w iacli 1 should be \ ery nnwilhng to se[)araU' trom, 
,syn-r/?/.s‘.” 

In the aiitninn of iSTo I I'eei^iv ed from Mr. ihl v/ards t wo spefhniens, 
labeled C'. .v/o’e'bes. (Vom fadirornia.; one wos a. male, oilier a fomaiw 
'.rhe nia](^ I C(,>in|>ared with a bving mah* sprrtn.s, var. 'jfh.ntis, caught at 
Amlierst, and found no djlTmonees in size t»r length of whng, exeiqit that 
(lie wings were more ehairly s[M)i.(,<‘d and tlH‘ body lighter eolonai. I 
then considertal it tis (L :<j)r{ f}fs, and publislunl a. note to that efteet in tju* 
Aamnaean Naturalist. I'oi' October, .I87b, aoI. ix, p. b7d. 

On sending tlH‘- twu) specimens to Mr. hendVha’ t’oi* identifn’.atioti, he 
writes tne tlmttln^ lemaho ‘Ms tipparentiy femur rulirnin and (lie other 
]>robal>ly hlilf untHs \Vallcm\ though iris pndty Inird to lx.wsure of Walk- 
er's s}iecies. { l)oti{ ot‘ t h(*se. iVom Xbuiconver's Island (Crotclr).” 

On ti fresh comparison (rf Mr. Edwmrds's male, Avhi(hi lie and 1 refer tf> 
sj^rutiis^ I ibund it to la* of tlu^ same si/a^ and iength of wing as Alas- 
saclmsetts ai/anis^ but on comparing it with 6'. uprelusi from Nortlnam 
Alissouri, it does not seem to mo to <liffcr, ex<‘ept in being considerably 
smaller and in having' shorter wings; in colortition and st\]e of mark- 
ings, partienhrrly tlie general ])ale-reddish tind dull-yellowisii lints, tuid 
especially th(‘ distinct spots on the wings, it is a true sprefvs, ISome 
observers may call it variety aflauis. I ,s]n>nld ]>r(h'er to regar'd it as a 
small subvariety of S])rct}fs, and regard aUduis as contimMlto the Last- 
rvn States. Itowever, as far as our [)n‘S(mt kiiowhalge goes, I slionid 
conchide that sprefus occurs west of lln^ Sierra Nevada as well as east, 
but liave. not ext(mded its range on tIuMnap beyond (Mali and Idaho, 
exccqd eon jectnrally. Jt is to b('Mio]n‘d that eolleetors in California wall 
settle all doubts as to the rang(^ of this s[M‘ei<\s in tin'. Uacilie Stales, 
atid colh'ct it in sneli numbers tliat satastactoi \ (‘omparisons may be in- 
stituted between the Paciiie. coast form and the gennim^ spretifs ami tin* 
form atlaufs, Afeanwldle, Mr. Hmiiy L{lwar<ts, so well knowm lor his 
extensive entonioiogieal ri‘, searches in Oia'gon, (kditornia, and Nevada, 
‘snitls me the following notes under date of September lU, 1SM>; ^‘Ni)w 
as to (Uiloptcnvu spretuu^ I lii'st (bund this spta’hxs in large nmnbers 
about Lh) miles nortli of San Fraruisco, in Alarioti County, in May. 
Previous to that time, though knowm to me by a t<ov scatlmed individ- 
uals, it had never ajipeanal in great almmlam'e, but at tln^ above dale it 
was in immense quantities in tln^ locality imli<‘ate<l, tiiongh it appeared 
to prefer the dried-up grass, to tlic green and. glowing com and other 
cereals which were close atluvnd. 1 have Iieard of no serious complaints 
whatever of the destructive qualities of this insect, and am inclined to 
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iliiiik that it is luh yot much to i>o dreaded iu Oaiitornia. We have do 
other speeies that l am aware ol‘ in laree minibers. iSpretus has been 
taken by me near Portland and at the Dalles, Or(‘^o]j, and still more 
abundantiy at Viiitoria, Vamaun er’s Island^ but i have never seen it in 
tlio S>lerras; n)y idea l>ein^' that it is always {liere at least) conhned to 
tile valleys and plains. In iiroot of this, the locality in Marin County 

to whieh 1 have allmled is at the base of Mount , and on the sides 

ot the mountain itself the ^^^rasshoppers werii not found at all. 1 do not 
think it far south of 8an I'raueiseo. 1 have seen one or t wo from 
^Saiita. Ikirbara, but none iVoiu below that jioiut. JVrluips it ma\ be re- 
]>lae(Ml by anotlier species. We have no literatnie that I know of on 
the subject, sav(^ a few uews])aper noli<*es, whiidi 1. will try to tiud and 
send to you. At present, we are strau^wdy exempt troin all destructive 
iusecds.-' 

('alifoniia in former years has had its locust invasions, altliough we 
are entirrdy nncm-tain as to the sjiexeies forming the swarms. In differ- 
ent parts oi' California tliey have a])peartMl in the following years, ac- 
cording to Mr. A. S. Taylor (Smithsonian Report for 1858): i72li, 1740- 
1710, 1754 and 1751, 1705-1707. In the ]>resent centnry they liave been 
ubmidant and destructi^ e aliout LSP7 or J8P8, about ISol or 1845, and 
in 1848, 1840, and esjiecially in 1855. 


THE GEOGRAPniCAL DIS TRinUTlO.Y OF THE ROCKY FOUNTAIN LOCUST. 

A glance at the accompanying map, showing the. distribution of the 
Rocky jMoiintain locust {Calopicnus will show the jirobable limits 

within which it will be found. At least there is no ]>robabilily that 
the locust wall e\'er afllict fanmus east of the limits assigmal. 

The eastern limits have betm deliJied by Prol'essorRiUw for Texas, India u 
Territory, Missouri, Jvansas, .Ni'braska, and ^Minnesota, w4)il(‘ the north- 
ern and northeavStern limits liuvebeim iiulicated by’l/i'of. C. M. Dawson. 
The- soiithestm u limits ar(‘ somew hat con jectaral, but have becm indi- 
cated to me by .Maj. J. W. rk)wejl. 4'lie westcaai limits in Nevada 
and Idaho have been pointed out to me by Ibof. Cyrus Thomas. 

'The raiigt^ of the sinal] varitUy (a//e;//.v .^) in (kdifornia and Rritisli 
America {Vaucouvej* Island ) lias been indicated l>y Messrs. IJ. Rdwards, 
vS. II. 8ciHldei*, and myself: while the eastern range ot the eastern 
variety has been indicated by Messrs. Jtiley, Thoinas, Sciuldei’, 

and my sell. 

The locust area is divided into two regions, one the jiermanent 
breeding-[)]aees, on the e]evat(‘d plains among the Itocky iMountains 
and Mie great plateau lying east and extending approximately to longi- 
tude 102^. Reyond the edge of the great iilains are found the tem- 
jiorary breeding*j)laces of the locust, w hich (‘oiujirise the prairie-lands 
of the border {States as j'ar east as longitude b4o nr The arrows 

with simple shafts indicate the course of the migrations from the origi- 
nal, usually iiermanent, breeding-places, and Pie arrows wntli a feathered 
shaft the return migrations from tluAemporary breeding-places periodi- 
cally visited. 

THE MlOHtATlONS OF THE ROCICY jMOUNTAIX LOCTXST OF THE WEST. 

In dealing wdth this fearfully-destnictive insect, wTiich has attracted 
so much notice from the jmblic, and in seeking for lemedies against its 
devastations, it is of ])riiue importance to have a thorough knowledge of 
its breeding-places, the freqiieney and extent of its migrations, and to 
seek for the connection bet waieu the direction of the winds and otber 
meteorological phenomena and the Rights of the locust. 
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The locust is quite or nearly as destructive in Africa, Asia, and 
jSoutberu Europe as in this country, but the laws of their uii^rations 
and their connection witli meteorological phenomena have never been 
studied in those regions, and it remains for the United States, witli its 
Weather Signal Bureau, lo institute, in connection with (he scienlilic 
surveys of the West, investigations regarding the nature of the evil and 
the best means to overcome it. 

In endcnivoring to traee the eoiineetion between the migrations of the 
locust and the course of the winds at ddferent montlis, the writer has 
been led into some theoretical considenil ions which sr'em to be supported 
])y the facts pn^sented in the unpublished report*, and winch may bo 
(ionlirmed or disproved by fulnre inv(\stigations. 

lltstory of the migrations of the locust. — Tln^ following tal)l<% compih'd 
from the reports of A. 8. T<iylor, the late Air. B. D. ^Valsh, Ihof. ('. V. 
lilley, Urof. C. Thomas, Mr. (U M. JIawson, and the ob^an vations of Mr. 
W. N. Byers, together with the reports in the Motdhly V\ (‘ather Kevicnv, 
will sliow the years Vvlieii tin* hnmst was ex(a\ssively ainnidant and dtv 
strindive in ti)e dillerent Territories and States, and also scnvi* to 
rongltly indieate the frecpienc'y and extent of tln^ migrations of ihc de^ 
slnietive locust of the \\M\st. The dates wldeli staiKal an^ years 
when the progeny of tlH‘ hxaists of the preeeding year abounded, and 
when in most cases tliere were no lr(^^ll incursions tfom tlie westward. 
The species nd'erred to qiider the head of Ualifornia, Wasidngtou, and 
Oregon may be some ot her tliaii Caloptenus spretus. 
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This table and the data on W'hich it is based are necessai ily \ (ow im- 
perfect, owing to the vast extent of the t(‘rri(ory ov(*r whieh tln^ locust 
swarmed, and the fact that the greater portion is uninhohited, while the 
inhabited ])ortions have been settkMl oidy witliin eon)j)arat i ve!\ tew 
years. It w ill be seen, however, that since 187d the evil has hern gi i^ater 
and more wide spread than ever before. 

The theorjf of the migrations. — (1) The immediate cause of the migra- 
fimis of' the locust f royn its original breeding pJa<uls is the unusual abundance 
oj the spreies during certain years. It has been ibund in some cases that 
41 G S 
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tliO excoptioDii] .years wben tho loeiist mijomtes are periods of unusual 
lieat and <lrvn<\ss, conditions uuusuall.v favorable to tlie excessive in- 
crease ef insect life. As may be seen in the accounts of the eiistern 
locust, the crass army-worm, the grain-aphis, the ehiucli-bug, and other 
less (lest rnctive insec.ts, when the eaily part of the season, tliestuing 
and early wiad^s of summer, are warm aiul dry, without siuhlen (dianges 
of tempcuature, insects abouml and enormously exceed their ordinary 
numbers. Wdieu two such seasons occur, one after tiie other, the con- 
ditions iKH'ome Slid more favorable for the undue develoiiment of in- 
sect life. Now it is well known that in the Eastern States the summers 
of ISdo and IS74, iireceding the appearance of the army-worm and 
grain-a|>his, were nnnsnaliy warm ami dry, and favorable not only for 
the hat(*iiing of tln^ eggs laid the year jmnions, but iovthe gi’owth and 
d(‘ve)o{)m(‘nt of 1 h(‘ lai vae or young. Imok now at the eonditions for 
the di‘V(‘lopmenl ot locust lii'e on the liut and dry idairis, chieily ot Da- 
kota, Montana, Wyoming, ami Llaho. \V(‘ have no extended meteoro- 
logical records from these regions at hand, but it is more tlian [>robable 
that the years ])nH‘eding the migrations ot the locusts were exe.etition- 
aily warm and (by, when the soil was pandied with long sustained 
droughts, as we know that the (corresponding speei(‘s east of i1h‘ Missis- 
sippi River abounds during drVvSummers following dry and warm springs. 

(iivim, then, tlie exceptional y(^ai*s of drought and heat and tlie great 
extent ot' tenitory, and we Imve as tlie result vast numbers of young 
liatehed out. The yiair pre\'ions having perhaps bet*n warm and dry, 
tlie locusts would abound, and rnon^ eggs than usual would Ixc laid. 
Thes(‘ would with remarkabl.v tew except ions hat(‘h, and the \ oiing soon 
consume the bnifalo grass and other herbage, and move about from one 
region to another, following otten a d<‘terminate ('onrse in search of 
jood. in this way large broods may migrate a, lung distamce, from per- 
haps twenty to titty miles, in about six or sevi^ii weeks tlnyy aequino 
w ings. Ex))(‘i‘ien<ce shows that the wesl(n‘n locust as soon as it is lletig(‘d 
I'ises ufj high in the air, sometirm\s a thousand feet or minch higher. 
They have been semi to settle at night on the ground, eat during this 
lime, and toward noon of the next day till the air again with their 
glisttming wings. As more and more iHMcome tiedged, tlie vast swarm 
exhausts tlie supply of food, and when the hosts are tinally inai shahMl, 
new swarms joining peihaiJS the original one, tln^ wholeswarm, jiossibly 
hundreds of miles in extent, begins to ily olf, borne by the prevailing 
westmly and north westerly winds, in a generally easterly and south- 
easterly eonrst*. 

{‘J.) The Hecondarif caiiHe of (he mujraiion is ilw desire for foixU and 
poss'ihbf the reproductive instiiiet The fae.t that in their migrations the 
lotaists often seem to se]t‘(*t cultivated traicts, rapidl.y (cross the tret'less, 
barren jilains, and linger and die on thi*^ prairites and western edge of 
th<^ fei tile valleys of the Missouri and Mississippi, indi(cat(‘S that the im- 
])elling fonm is due primai ily to the want of food, and tliat tine guiding 
force is the direction of the prevailing winds, for they have no leaders, 
and we do not believe in the existence of a migratory instinct’^ in. the 
locust any more than in the grass army-worm, or the (cotton army- worm, 
wiiich it is sntUeieiitly evident migrate from field to held, sim[)ly in 
search of more abuiidaut food.* Meaiivvliile the rejirodmctive system of 

^Tlic luci Uiiit llu*. more extensive migrations of the locust both in the N(‘W 

and ()ld World arc* poi i()di<.*a], long intervals existing between them, suggtists that t he 
tb'vc'Iopmeiit of n migratiiry i^istinct would be impossible. If once partially imj)lanted, 
tb<‘ long succession of non -nngratory year.s would elfec.tna Ily breakup the germs of 
sneb an instinct. It maybe (juite ditfereiit with birds, which perlorm their annual 
ini^rations for years and perhaps centuries without fail. 
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the locusts is inatiirinjj, the e<?^‘s ripeniuj^, and the uneasiness of the 
locusts during tlie course ot“ their travails uiay he unconsciously stimu- 
lated l)y tlie. sexual instincts and the desire to discover suitable places 
lor 54 laying, a long and tedious operation. 

It has been sul‘lh.*i(‘ntly shown that a swarm of lotaists observed by Pro- 
fessor Itobiuson n(‘ar the entraiuie to Boulder CaTion, (jolorado, traveled 
adisUiiK'.e of about six Ijuudred miles to Eastern Kansas aiul Missiuiri. 
Thougli the swarm was lirst observe<l at some distance north of Denver, 
(Jolo., it was then on its way from the north, and may have ('ome Ifoiii 
some ])art of W^yoming two or three hundred miles'northwest ward or 
northward. Tnongh the winds may vary and eoifnter-eairrents exist, 
and storm-gusts from dne iiorih, sindi as often swimp over tln^ jdains, 
and l(H*al southerly l>reezes may retard (heir tli<4ht, the <a>urse is either 
en^twai d or souMieasUaly. We know eiiongli of the winds in the Wbxst- 
crn States and Territori(\s to lay down tln^ the law that the geia‘rai direc- 
tion of the winds in duly and August, along the easteim shk[>e oC the 
iiocky Mountains and on the ])lains, is froin tiie west and northwest, 
and accords witli tlie eastward (*onrse of the locust swarms, -fhe nda- 
(ions betweiMi tlie avTragt* direetion of tin? winds and the migrations of 
tin* loejist have, ho\V(‘vcr, nev(*r been sulhcii*ntly sLndi(*d, iblher, so (al- 
as we ar(‘ aware, in Europe or in this eouutry. And yet, it we would 
intelligently study the causes of the exeessive incr(*ase and migrations 
of the. locust, we must examim* the meteorological features of the eouutry, 
as(M*rtaiti the jnoioils of drought and undm? rain-fall, the average dircMv 
ti'iii of (he wind for tin* dilferent months, in order lo learn how fai“ tln*y 
('.o-resjiond with the pli(‘nom(*mi of insect-lil(*. That there are meteor- 
ologi(?ai <‘.y(‘les, dry and hot seasons recmrring at irreguhu* intervals, 
while tin* gtuncral aveiag(* may remain n(*ar]y the same <a‘ntury after 
(‘cntury, is su[)j)(jrt(Hl, though it may be vaguely, by observed ineleor- 
< logical facts. 

Tin* <1 nest ion then arises, (Jan moteoroJ<Kj}i>tH predict ihr. ci>n>in<j i\f ,sru- 
sons of nndne heat (ual dr >nahl^ and eonseijnenfUj can )re predict insect- 
nears:^ That A-, the ntipraiious of locusts ami the undue increttse (f the 
ctilneh-tnKj atid arnip and c()ttoii n'orin / i beli(*ve that wo shall, afier (he 
lapse of years, be able (o foi'(*(e)l with a good d(*g:'ee of eei'l ainty locust 
invasions, and be able to pro\ i<le against tin* losses tlius immrrn'd. 

On tlie froutim- of tlie West(*rn States, in Colorado, o)‘ in ihe 'ferrito- 
ries of Wyoming, ?dontana, and Utah, wlu*rt? the losses from the lav- 
ages of th(» loeir^t eaiiiiot easily b(? made up by im[)ortations from eou- 
tiguous I'erritories, it se<uus the most practicable mode to provide in 
yeai-s of plenty against years of want. We sliould imitati* on a gr.nid 
scale the usage of the amaent Egy|)tians nn(U‘r Pharaoh, wlio laid up in 
times of unusual harv(*st ston*s ol grain Ibi* tunes of (amine. It is said 
tliat this has been done on a small s<?ale l)y Ibe Mormons. If this wene 
done in the far West, in seasons immediately })reeedjng ins(*(*( -y<*ai s, 
^Ciiie.h Iiad been ])redi(d(*(l by entomologists in eonjum-tion with tiui 
meteorologists, we sliould be sav(‘d the distress, destitution, and ev(*n 
loss-of liiefrorn starvation, whhdi have resulted from iguoi-ain-e of the 
laws r(*gulatiug tlie appcaraiiee of destnuitive iuseids, esi>ecially tlie 
western loeust. 

77 /c retnni migration. — By simultaneous observations for a number of 
years over the region liable to be visited by migratory hordes of hxmsts, 
add(‘(l to the knowledge wa*. already possess, it will not only be possible 
to predict the coursi^ of certain swarms I'rom tbeir briMsIing-idaces, and 
th(dr probable destination, so tlmt wlien a swarm starts Irom Montana 
or Wyoming, its arrival in Colorado a week or a fortnight later may 
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witli soino rertauity bo lu'odicted, and, a^ain, its arrival in Kansas and 
adjoining' States bo announced with a certain amount of [irocision, as 
lias aiioa<]y boon done by J>r, Kiley, but wo shall bo able to Ibrotoll the 
conrso in the return ilii;bt of their jiroj^ony in the succotMlin^ 

year. 1 will eonless that previous to my visit to Kansas and Colorado, 
in IST.l, I was sket>ti(*al as to Dr. Jtiley’s opinion that theie was a ^eu- 
erai movement in a northwest course of theyonn<i^of the previous year, 
broods IVom Missouri and adj«)iiiiTi<j^ regions northwestward. The iaids 
and resultiuj^ theory have already been staled in full by Dr. Iviley and 
others. It remains to determ im^ the causes of this return migration, this 
completion of the migration-cycle,” as Professor Dawson terms it. 
It is evident that in this case the desire for food is not th<^ cause, foi‘ food 
is many tim(\s more abundant in tlu^ Mississi[>pi Valley than on the 
plains whither they return. The solution of the {iroblem, 1 think, must 
be sought in the din^dion of the pnnailiiig winds iluriiig tlu^ middle ot 
Jnm*, the time wlum th(\y bee.ome wingial. it may be I'onnd, alter a 
series of (careful meteorological obsm vai ions, that the prevailing winds 
at this early season an) southerly ami southeasterly. It has been sliowu 
by met(‘orologists, as 1 learn from ibol*. (k Abbi^, that during IVIay and 
dune the winds blow inward toward the lu^art ol the (Continent fi'om the 
Atlantic (>(uam and (Lilt of Mexico. On aptibcation to (remwai A. d'. 
iVlyiM', (kiief of the SignaI-S(U‘vice of the lliiited Stales Army, for the 
meteorological data necessary to eontirm this hypotlu'sis, 1 jiroiipdly 
r(‘eeiv('(l a lull summary of data observe<l by tlu^ orii(*(U‘s of t lie Weatluu' 
Signal Bniean, foi* periods of froiri two toli\a‘. (usually the. laltcu) years 
between IS71 and 1S7(), which show that the juanailing winds in dune, 
in Davenport, Dodge (bty, and K(‘olcuk, Iowa ; Saint Ikud and Drei^k- 
enridg<\ Minn.; Yankton and FortSidly, Dak.; Omaha, Leavtmworth, 
and Fort Oilison, Ind. T. — all within tlu^, locaistarea — are IVom llu^soutli- 
east and sontli. This fact- may be* sufheient to acTronnt lor Mu^ j>»‘evail- 
ing course of the return migrations ot the hxaist fiom the eastern limits 
of the locust ar(‘a. 

The aecomt)anying table is taken from a synopsis of the meteorological 
jiheuoimma ()t‘ th(^ \V(‘steru States and Territories wiliiiu the cMStoru 
limits of the loenst area, which is append<*d to this ehajiter. ft has 
be(m furnished me by Brig. Gmi. A. J. Myer, U. S. A., Cider Signal- 
Oili(*er, Wasldngton, 1). (k, and my lie irty thanks are due him tor the 
labor and trouble involved in its preparation. 



Davcnjwit, l(*wa. ..|XAV NE E S\V S\V SW S\V ^ N W ' SW ' X\V SW SW E S\\' i SW SW ; E 1 S SE ' SSE S\V 


I'ACK A.K11. 1 


THE MIGRATIONS OF THE LOCUST 


G45 




6i6 REPORT UNITED STATES GEOLOGICAL SURVEY. 

Lot ns therefore grant this settin^-in of sontlierly and eavSterly winds, 
wlH(;h may last until the hxaisLs are winged. When they l ise on the 
wing into tlu^ air they are known to move in a g<‘neral nortiiw(»st diree- 
tion. It is higljjy |)roV>al)le that tliey are borne along by th(\Si‘ gener- 
ally s(>nl]ieast(‘rly winds, and pass over on to the plains. The eanse is 
seen, thmi, to be entirely independent of subsistence ; possil>ly the re- 
produ(!tiv(* instinct (*anses them to bee.ome uneasy, restless, to asseml)le 
high in the air and seek the dry, hot, elevat(Ml i)lateau of tlie northwest. 
Should this be so, the cause of their migrations is probat>ly purely me- 
chanical, Ahurjdai-jt testimony is at hiind to show that they are wholly 
at tin* iner(*y of t he pr(‘vailing winds, ami that as a rule the course of their 
migrations is quite dependent on the direction of the winds, while the 
course ot th(^ wiutls di^auids more or less on the season of the year. We 
may (‘xpect tliat future research over suflicient territory will show tifat 
the June migrations, from the eastern limits of the loeaist area, will be 
toward tln‘. noiThw(*st, and the July, August, and early 8ei)teinl)er mi- 
grations, trom the Uocky Moinitain plateau, will be in a general easterly 
and soutlieastmly direcdion. 

It is not only of great scientific interest, but of high pratJical impor- 
tance, to eo]](M*t all trnJs bearing on the return migrations, in or<ler to 
know where the lo(*usts go in their return migrations the second year, 
as we only know that they do lly a certain distan(*e rmrth westward. We 
want to asciu’tain the extreme western limits of this nJurn migration. 
^\"e also want to learn whether they return to their original breeding- 
])]a('es on tlu^ eastern slo[)evS of the Roeky Mountains, or wlndhtu* tlie 
westerly winds, if th(\y are westerly, drive them back and scattiu* them, 
so that tli(‘y do not brecHl extmisivcly. 

It will be seen by the reader that all groumis for a reliable working 
theory of lotaist inigrations are based on the work qf onrSignal Ibireaii 
and local observers, and that the observations ot tiH‘- met(‘orologists 
and entomologists must go hand in hand. The (rovemiiient has ])ro- 
vided a well organized corps of meteorological observers, ami w(» sub- 
mit tliat a num!)(‘r oi’eompetent entomologists should take the fuid, un- 
der (loveriirmmt ans[)ic.es. Not only shoiihl the bolder States, espeiially 
IVcxas, Ivansas, Nebraska, Minnesota, and Iowa, employ compeleut en- 
tomologists, following the lilieral ])()licy of Missouri, which for eight 
years has had a State entomologist, whose re[)orts havi^ provtai of in- 
calculable practicail value, as well as of great scientifi('; interest, but the 
habits of rlu‘ locust need first of all to be thoroughly studiiai in the Ter- 
ritories, particularly those of Wyoming, Moiitaua, Idaho, Dakota, Utah, 
Kew Mexi(a), Ai izcna, and in the State of Colorado. A commission of 
entomologists should be ap[>ointcd to make a thorough detaihal study 
for several sm*cessive seasons of the habits of the lo(*asts in the Terri- 
toi i(‘s mentioned. It would seem that the recommendations made at the 
re(;ent meiJing of western governors at Omaha, that an approjiriatioii 
b(^ made by Congress, ami a commission be atrachcfl to the existing 
United States Ceological and Geogra])hical Survey of the Territories, 
is tin*, most feasible and economical method of securing the speediest 
and best results. 

Let us for a moment look at the losses sustained in the United States 
from the attacks of insects. The annual agricultural products of tins 
country by the last census amounted in value to 500,0(10, nn<K Of 
this amount we in all jirobability artnually lose over $200,000,000 from 
the attacks of injurious disccts alone. Dr. Riley avers that tlie losses 
during 1871 in Missouri f»om locusts, ami it will be rememlawed that 
only the western third was invaded, exceeded $15,000,000. This 
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won U1 make the losses in other parts of the West at least twice as 
nuich more, or $t5,0()0,0()() in all. The estimated inomw-loss ocea- 
sioned by the (diimdi bu^ in Illinois in 18(jlr was ox er ; 

in Missonri, in 1871, it is estimated by Dr. Itiley lo have been 
$ ll),00a,(Ka). The annual losseAS from the chinch-bug art^ greater, Mr. 
Iviley says, than from any other insect. The average annual loss to the 
( otton cro[) from thc^ attacks of the (*otton army -worm alone is estimated 
at, $00,000,000. Adding to these the losses sustaimal b\ the attacks of 
about a tinmsand othv^r species of insects which affect our cereals, forage 
and lield-crops, fruit-trees and shrubs, garden vegetai)les, sliade and 
ornamental trees, as well as onr hard anil j)ine fo leasts and stored fruits, 
and it will not be thought au exaggeration to put ouj’ annual losses at 
$1500,000,000. If the peo[)le of tills country would only look at this 
animal defiletion, this absolute waste, which drags her- bac'kward in the 
ia(*(‘ Avith the countries of ihe Did World, they might see the niH'esNity 
of taking ertective prev(mtive measur(‘s in. restraining the ravages of 
irisecls. With care and forethought, based on the observama' of facts 
!)y scieutilic men, wc bcli<‘vc that from $d(),000,000 to $100,0i)0,000, or 
from one quarter to one half oi’ this annual waste, could be saved to the 
countiy. And the practii'.al, most etlieierit way is for tlu^, States to (*.o 
operate with tiie General Govcrniiumt in the a[)pointmmit of salaried 
entomologists, and of a United Slates (‘ommission of imtomologists, who 
should (*,ombiiie the results of the State otUcials, and issue W(»ekly, or, if 
n(‘cessary, daily bullefins, perhaps in combination wilh the Wi'aMier- 
Signal llureau, as to tlie (‘xmditioiis of the insect world, le’i'xvarning 
faviruuAs ami gardeners tVom wc‘.ek to W(Hd< as to what tmemies should 
he guarded against and what ])reveulive and remedial measures should 
be used. 

The Weather Signal llureau, first sugge.sted and urged by tin* late F. 
x\ . Laidiani, was not instituted without ridiimh^ and opposition, but it 
has saved millions to our comm(‘i(*,e and agriculture. Tlu^. mainleuance 
of ail eiftomologicail commission and tiie aptiointinent of StaU^ entomol- 
ogists would involve (comparatively little, (expense. Already, owing to 
tln^ lull information regarding th(‘. invasion of IMissonri by tlu^ locust in 
1874, coiitaiucd in the reports of Ib'of. (J. V. Itiley, the ])(*o}>U‘ of that 
State will he well pixqiared, from the direful extau'icnci* (o' the past, to 
d(*al more intelligently and eflicieiitly with tlu^ lormst in iho lutnre. 

THE MTCtHATORY L()(UT8TS of CEaXTUAL and 801 111 aaieeica. 

We haam already nderred to the fa<d. that swarms of locnsts of unknown 
species have occurred at different dates in Gnatmnala and other }>arts 
of (Jmitral America. The following notices an* takmi from an art icle by 
A. S. Ta.N of Monterey, Oal., ptUilisluMl in the Smithsonian Kcjiort 
for 1858: ‘‘Throughout <Jalifornia, with its ante 18|q boundaries, 
tleoughout Lower (kdifornia, New Mexico, and all tln‘, dry and the 
(‘levated mesas or plateaus of the republic of Mexi('0, tlieir ravages hax e 
been noted by the old Spanish chroniclers from the first comjmAst and 
s(qj lenient of the countries,’’ In 10;>2 the parislies of Mexii'o and Ibnola, 
and other part.s of the uplands of Guatmnala, were overrun witli ]o(‘Usts. 
<4avigero witnes.sod locust invasions in 1758 or 175b upon th(‘ (oasts of 
Xicayan, in Oaxaca. Aften^ward a famine occnrnxl in Viu'atan. 

Regarding tlie injuries of a Guatemalan locust, we (luofe the following 
account from S<pner’s Ilonduras; ihxscriptive, historical, and stalisticai, 
1870: 

The insoet, however, which is most dreiidea in Hondnrn.s, as in(l<'i*(l in all Central 
America, is the latujoafa or chapulin, a species of grasshopper or locust, wiiieh at inlcT- 
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vals afflirt.s ire country, passinj^ from one end to the other in vast columns of 

many millions, literally darkening ({it' air and destioying every green thing in their 
conr.se. I once roile through one of these cohunns wliich was fully ten miles in width. 
Not only did the insects cover the ground, rising in elomls on t‘ach sido of the rnnle- 
[tath as T advanced, hut the open pinedorest was brown with tlieir myriad hoilies, as 
if the tic(‘.s had been sinired with tiro, while the air was jjlled witli them, as it is willi 
falling tlakcs in a snow-storm. Their course is always from south to north. They 
make their lirst appt'arance as nallotiiHf ot' diminutive size, red bodies, and wingless, 
wlum they swarm over the ground like ants. At this t inu^ vast mimhers of them are 
killed by tie* natives, who dig long (ren<‘hc-s two or three teet deep, ami drive the sal- 
times into them, Unahle to leaji out, tlietreiich soon beeouu'S half tilled with the young 
insects, whim the earth is s!n>vehul back, and they are thus hnried and de.stroycd. 
They an^ often driven iirthis way into the rivers and drowni'd. Various expedietitvS 
are resort ed to hy t he ownei s of plant atiims to prevent the passing columns Irorn alight- 
ing. Sulphur is Imrned in the liehis, gnus are bred, drums beaten, aiid every mode of 
making a nois<‘. pui, in rcijuisiiion for the purpose. In this mode (hdacbeil tdanrations 
ar('> otten savaal. I>ut, when the eolnmns once alight, no device can avail to reseve 
them Irom sjieedy <lesolation. In a single' hour, the largest niaize-hehls are stiipjied of 
1 heir lea Vi'S, and only (he stems are l<*ft to imlieate, that they once t'xisti'd. 

It is said that tfie, rhajtnJin makes its appearance at the e.mls of periods of ahont fifty 
Years, ami tliat it t hen pre^■ails lor from livi' to seven years, when it ent irely disappears, 
Ihit its habits have never bemi studied with care, and 1 am iinprepari'd to aftirm any- 
thing in lhe.se res])eets. Its ordiiuny size is from two and a half to four inches in 
length, but it sometiim'.s grows to the length of tive inches. 

]\Ir. Taylor KMiiarks that ‘‘ this statement is consonaut witli tlio 
acconiits naadvod from Honduras and (linitornala ot the famine and 
powtdonoe of fovor in those (‘onntries in TSoo and 1850, eansed l>y eloiids 
of loensts devastating the eonntry, and contirms Gaj^e's history of the 
same iands in lOOi!.” in 1855 the valley of (k)lima, in Soutlivvestem 
I\Iexi<*o, Wits visitiul by loeiisis. 

In 1850 tlieir riivjigt\s <‘x( ended itiong' the first eentral mesas or stt'pfos 
bordering' eastwiird the Ihxdvy ]\Iojintiiitis, eovtaing the dry soils of 
Texas, and down into tln^ south of IMexieo. Iti tlie vitdnity of Cordovti, 
in the Slide of Vent Cruz, llu* peojile made a regnlat' (‘ampaign against 
them, and sueee(*(b*d in destroying one liuiHirtal and uineiy-t wo arrobas, 
eom|)Ut(al as numbering fonr hundred million grtisshoppers. ‘ In the 
State o1 Giiernd'o they idso did great injury, iiartietdarly witliin the dis- 
tricts around Aeapuleo. 

Tlie treeless portions ol‘ South Ameii(*;i are also not exein])t from 
vSwarrns of loeusts, though we Imva*. no iidbrmation as to the (litfenuit 
sp(‘eies eomposing them, Taylor says 1 hat at the t ime of the visit of 
Diirwin tofdiile iind the ad jaeent eounti ies ol‘ South Ameri(‘a he ie]id(‘s 
of tile grasshoppers as follows, at the diite of Mareli !J5, 1855, whtm he 
was crossing the dry country wliieh lies b(*r ween th(‘ eity olAhmdoza, in 
Jhieiios Ayres, and tht^ otiposite side of Chile. This eourdry assimi- 
liites in every essmdial physical eharaeteristi(‘. to that of tlie terrilories 
within the boundaries of Ujiper and Lower California prior to the 
American occupation ; 

^LShortlv belore arriving at the village and river of Luxan, we ob- 
served to tlie south a ragged cloud of a dark reddish brown (iolor. At 
lirst we thought it was caused by some great tire on the maghboring 
plains, but we soon foatid tlnr it was a swarm of loeusts. d’hey were 
flying northward, and with the aid of a light breeze they overtook us at 
the rate of bui or tifteeu miles an hour. The main body lilleil the air 
from a iieight of twenty feet to that, as it ap{)eared, of two or three 
thousand f(‘el abova^ the ground. The sound of their wings was as the 
vsonnd of chariots of many horses rnnning to battle; or rather, as I 
should say, like a strong iueeze passing through a sliijfs rigging. The 
sky, seen through the advanced guard, appeared like a. mezzotiiito 
engraving; ])ut the main body was impervious to sight. They were not, 
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Ijowevor, SO (lii(‘k to^ctlier but tb.it tboy could escape a sti(;k waved 
l)ack\vard an(i lorward. When they Jdi^hted, they were more iuuneroes 
ihan fhe leoren in ihe Jleld^ and the surla^*.e be(*aine nsldisU instead of 
oreeii. The swarm haviutf oiu^e alighted, the individuals Hew from sid(^ 
to side in all directions. Locusts are not an unc'ommon pest in this 
country. Alrcsuly during this season s(‘veral smaller swarms Inn! (‘ome 
up Irom the souih, when% apparently, as ii» all otlier parts of ih(‘, world, 
they ar<^ bred in the deserts. The }>oor cottag(‘rs in vaiit attempted, by 
li^^htin^' fires, by shouts, ainl by wav in< 4 ' branches, to arn‘st the attack. 
This sjjccies of locust cUrsely resembh^s, and perhaps is idiauical with, 
the OrijlluH mi(jratoriuH of Syria and Palestine.’’ 

THE LOCUSTS OF THE OLD WOIUJ). 

That the (*alamifies which have befallen the farmers of the West are 
h‘ss <j^rievons tinin thos<‘ r<\sultin;x Ifom locust invasions in tlie Old 
World; that there is a general similarity in tin' habits of locusts tiie 
world over, and that tln^ causes of their migrations are of tln^ same 
general nature, may semi by a pmnsal of the following statmnents, 
which I have taken from sources as a rule inaecessibl(* to most risiders. 
For brief [lopnlar accounts of the Old World haaists the vvoi ksof Ivirliy 
and 8p<m(a*, W’estwood, and of snbsiapumt (*.oni])ih*rs may be (consulted. 
Tin^- i'ollowing historical skid^hi of locust invasions in the, Old World is 
comhmsmi tVom an article by Pudoll Oottsehall in Unsenv.eit,” (h'cduu- 
ary, LSTd, faupzig). Tln‘ (ii*st account aftm* that of rJo(‘l, in lh(‘ Liblc, 
whose, 1 (‘marks apjily to ICgypt, Syria, I^ilestine, and Asia .Minor, is tin* 
statmuent oi‘ Ororius, that in the yeai' of the world bSOb (*(*rtain r(*gions 
of North Afi ica were visited by monstrous swarms; the wind bhov them 
into tliest^a, and the bodies washed ashore ‘Lstank more than tlie corpses 
i)l a hnndr(*il thousand men.'^ Another lomist pltigue^ resulting in 
ci famiin*. and contagions disorders, aimording to 8t, Augnstlm*, oc- 
curiHMl in tin*, kingybun of Masinissa, and caus(‘d tlie d(‘a(h of about 
80P,(lb0 nn*n. Pliny states that the locusts visited Italy, Hying from 
Africa. In Eiirojic locust invasions have been itcor(U*d sinci*. IH.IH, 
vhen they aj)[)eaied in (uaniany. MonOit states that in II7<S tin* country 
about Veni(‘e was invaded, and d0,000 |M‘()p](‘. died of famine. In 
tin* region about fh^me was overrun by hxmsts. 

In h’rance, rv.varms appear(*d at tin* close of t he middle ages. In 1717 
there was a great invasion of Southern and iHiddle hhnope, espci'ially 
llie shores ot the Danube, Wallachia, Moldavia, and Traiisv Iva iiia. Pc- 
fore and ati<*r this date vast swarms w(*re observed iu Alrica ami Asia. 
Adaiisin in 1 7^50 observ(‘d them iu the Sein*ga.l. In I7l)h, rlactkson, iu 
his ‘‘Journey through Honxmo,’^ states that tin* whole eonntiy lictwemi 
Mogiulor and Tangei*, on the borders of the Sahara, was covered with 
tlnan, and they wove in many cases borin* into tlie oeean westward. 

in PiLssia, whose southern steppt‘s form tlie. home of the locust, vast 
swarms iu the time of Cliarles XII, who was then in Pcssarabia, (*ame 
there from the r(‘gion of the Plack Sea. Jtussia, INjIaiid, and Hun- 
gary were olfen visited by them. In 1828 and 1821) enormous swaians 
invaded the coast of the Plack Sea. In ISJJ, iu tlie South Itussiau 
provinces of Clierson, and in Pt\ss.irabia, a tra{‘t (>U veivsts long and 
about one-third as wi(h* was ov(*rruu by tl cm. Tiis(*]n*nberg gives tln^ 
locust years in Pussia in the pn\sent c(‘nturv as ibllows ; 1800, ISOl, 
1808, 1812~’I0, LS20~’22, 1824. and 182.7, 1828WU, LSTl-’OO, 1841, 1847, 
f8J0, and 1851, 1859 and IcSOl. 
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Ill August, L'jSi, iiccording to Mr. J. Boll, they iiiviuknl portions of 
Switzoriund. 

In (L‘riniiny the records go Luck to 1333. In this year, and until 
133(), t hey abounded. Ikiteiing Hungary, they overtlowed into Poland 
and Austriji. Tln^y then divided into two great swarms, one ot which 
tlew southeily into Ilnly, the other into France, Suabia, Bavaria, Thu- 
ringia, and Saxony. In Germany th(\y again occurred in loto. Jn l(hl3 
they invaded Tliuringia, going from Hungary by way of Austria, 
Sclilesia, and Bolie.niia, and invading the legion about rfena, Gotha, 
Erfurt, and Weimar., 

In G(‘rmany the locust years were as follows: 1333~’3r>, 1475, 15'J7 
ami 1513, KKu’i, KlSd, 1003 aiid IGOh, 1713, 1711, 1715, 1710, 1737-Ml, 1731, 
171tE'50, 175!J-’51, 1750, 1 731, and ior the present century, 1S03, lS25-’3d, 
I85(i, 1850. lu 1873)- 71 small numbers a[)j)ear(‘d iu swarms about 
Genshagen, near Ihuliu ; tln^y laid th(‘ir eggs, and in the middle of 
June of 1875 tlie l.a‘v;e appeared in millions, becoming thalged in July. 

Kbpixm has publislied (Hora* Soc. Ent. IkOss. iii, pp. 80-313), an elab- 
01 ‘ate immioir on the migratory locust of Soutlieni Kussia. lie gives, 
in the lirst ])la(*e, a biography of his siibjeel, which iiududes several 
in(uu()irs j)iiblishcd in Bussian journals. Witii regard to the species 
Kbpjreii remarks on the various opinions of entomologists as to tire rela- 
tion between Paclitjfiihfs mUjratorluH (Linn.) and P. cwernscens (Tab.), and 
comes to the conciusion that the two snppos(‘(l speeiesare to be regarded 
as varieties ot om' and tln^ same, and that .Pdipoda tatraim (Motsch.) is 
identical with /*. cinera.scens. The form which he met witlr most abun- 
dantly in South Itussia is the true P, niif/ratorlus. 

The development of the iiisrad is descrdxMl by Kdppen in ddail. The 
eggs ai'(‘ ileposited by tire females, to the number ol (JO to 100 together, 
in little nests snrrouiided by a membranous mrveloyr^ I'he eggs are 
laid ill autumn and the young hatch(‘d in the following spring. The 
enveloire is burst a little while before tlu*. excdiisioit of the young. The 
eggs display a great power of resistance to the inlluenc.e ot larid ; tliey 
have b(H*ii found to retain their vitality when the temperature reached 
30'^ Fahi'enhdt when placed with earth iu a large glass vessd. 

Tire larva* are said by Kbpjren to moult four times, and the four th 
moult ])i()duces the winged insect. The ddh‘ient stages are described 
by Kdppen. At the mid of May (1831), eggs taken Jrom tlie ground 
showed the eyes, antenme, segments, and legs of the larva* distinctly ; 
and a little wlrih* betori*. hatching, the larva* could move within the egg. 
On its erm*rgence the larva is y(‘llowish-white, with a rosy tinge; in 
thi-ee to four hours its color is grayish Irlack. Before and during each 
moult the larva*, are sluggish. At the final immlf, which always takes 
place in the hottest sunshine, the animals hang head downward, by the 
hind feet, ujron the stalks of grasses, N:c. This enabh'.s the insects to 
twist about in all diiei^tions, in order to free themsidves from the skin. 
The expansion of the wings occipries about twenty minutes after the 
comphdion of the moult (twenty two minutes according to Kdste, wlio 
says tluit the moult itself occupies sixteen minutes) ; during this period 
Kdppen observed that a dar k yellow fluid was distributed over the 
wings in microscopic. dro])s. The period whi(;h elaptsed Iretvveen the 
arrival of tlu*. insect at the winged state and the dejrosition of eggs 
is uncertain ; the statements of dilferent authors vary between four 
weeks and two months. 

Kdjrpen describes the imarly indiscriminate voracity of tliese insects, 
but remarks that certain plants appear to be avoided by them, namely, 
tlax and liemi), the Cucurhitacecv^ and, according to Petziioldt, dwarf 
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i^ardeivbeaiis. The Gramihea: seem to furnish their fnvoiito food. Tljoy 
{)i(‘ter the loiives and other soft parts of ])laiits and trees, but aisosonie- 
tintes ^naw the bark and evtui the wood of the latter. In time of 
.scarcity they will atta(*-k straw-thatch and woolen chKlu s, and even 
devour each other. J\dppen iK)tices the statemeiU made by various 
authors that the larv:e for the: first leu days live upon dew, and treats 
it as an absurdity. 

The j)erfect insects copulate almost immediahdy after llu* lastehanu^o 
of skin. The union of the sexes continues atjparenfly tor a (‘onsider* 
abh* time, from twelve' to eighteen or evi'ii t wentydonr hours, hut some- 
times only for an liour or two. The female carrie s the male about with 
lu'r, and lee<ls as if alone ; she is. luov(*v<*r, uiiab'U' to lly. The male 
sits quite motionless, only giving a sign of life by stridnlal ion if aiioth(*r 
ihal<‘ should at)i)n)ach. 

d'he eggs are deposited about s<‘veu elays after (*o])ulation.a(a'or(ling 
to Kdste. The iemah' digs a hole in llu* <*ar(h of al)ont b] iiu'hes, by 
means of the hook-like horny organs of the* apex of the abdomen, and 
the (‘ggs are' then laid in eylindneail masses, usually plaeeal at an angle 
of about to the stirfaea*. The eggs arc united by a spongy mass 
((*em(‘nt), which also (‘uvelopes the whole outside ol the mass ; luueg hy 
h»e adhesion of grains of sand, small stones, &<*., it forms a sort of wall 
wliicii i)rotects the eggs bom injurious (‘Xternal iiiflueiu'es. The mass 
is souu'fimes formeel wliolly or partially of tin* iVothy eement without 
(‘ggs, Ye'isin ascribes this to a- morbid condition of the female, and 
(haibts whetlier the tew eggs (*ontained in sneh masses an* (cq)able of 
development. K(>))j)en has tound, on removing (lie female insect, that 
tlu* pit wlii(*h it liad dug was filled with th(^ frothy mass without tuiy 
eggs. This s(*ems to the r(‘(*order to indicate rather tliat tin*, itement 
mass is first ])ro(luced by the insect, and the (*ggs alt(*rwar(l laid in it, 
''i he nests found containing the s[>ongy mass without eggs would tlu'u 
be easily accounted tor, on the 8ni>position that tlu* females W(*re dis- 
turlual or destroyed wh(‘n just about comnicn(*ing tlu*. actual business 
of ovij)osition. The number of eggs laid in eaeh nest seems to vary 
from oO to 90 or 100, and tlu*. ovary of tlu*. female, (u)ntains trom 100 to 
ir>0 eggs, a(‘(*.ording to Kriinitz. Tlu* (piestion wlu*ther tiu* females cop- 
ulate. more than once has been mueli discuss(*d in Jliissia, and trom the 
author’s statemmits it woiihl appear that the ])opular opinion is tha^^ln^ 
a(*.t of coj)ulation only takes [ilace onee. ITom Kdste.’s observations, 
however, it is certain that the females copulate and deposit their eggs 
sev(*ral times, lie oliserved a femah* in eontinement whi(di (*opulatcd 
with six ditfen'iit males before* laying lierlirsl batch of eggs; and after- 
ward the same phenomena were repeated four tini(*s, tlu* ins(*(‘t dying 
when engaged in oviposition for tlu* sixth time. From his own observa- 
tions, and tbose of other authors, Kd[»t)en regards it as most ])i()l)al>Ic 
that co}>u]ation and oviposition are rep(*ated nsunlly at lease three times 
by each female, ])erha|)s at intervals ol' about a motUh, as stated by 
Yersiu, the total number of eggs being IVom 190 to 179.* 

Upon the rapidity of movement of locusts in the larval (‘.ondilion the 

‘Til an article by V. Graber ou polygamy ioiii other sexual lelat ionsliips in the Or- 
Ihopfera^'^ ( Verhaiullungeu (l^r zool.-botauiselua- (ie.seilse.h. in AVien, xxi, |)|>. lUDl- 
n>nG, Zoological tteconl foiTHTl ), thti author details ex])crirn(‘nts rcgaiding pnlygarny 
and repeated copulations in some ort hoiiteroas insects. A mah*. and teinaJe uanx', (»l>- 
served ia cotta eight distinct times between May 21 and .lime 1 : aflei the sixth con- 
nection the feimile began to deposit eggs. A second male, wliieli liad aln^ady recuii- 
dated several females, was then placed with her, ;md she jiaired at luast live tunes with 
tnin. Analogous results ft)ll()we(l ex])erim(*nts njion PezoivtiLr prdrHtrO, and he believes 
that polygamy and polyandry exist in many s]>ccie.s. 
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statements of authors are at variance. The observations of Sydon and 
Dbnzii'uk ^ive about a (juarter of a German mile (/. c., about 6.975 mile 
En,ulisli) in the hour. Teeheuiewvsky asseits that they only advance 
about 550 feet in the day u[)OM j^rass land. 

Of the senses of the locust, KiJppen seems to regard hearing as the 
sharpest. The senses of smell and taste are exerted in the sekaTion of 
food ; and that of toneli is displayed in the sensibility of tlie insects to 
changes of weather, es{)ecially t(Mnt)erature. Soemibility is regardisl by 
the author as chaiucteiistic. of the locusts. The larva*, imocceding from 
one nest s(‘em to k(*ep togetluT lor a timej they alterward avssociale i?i 
larger masses which move together in search of noiirishment. These 
migrations in mass commence in the second stage of larval life, but be- 
come moi e general after t he second moult. Tlie inigi ation usually takes 
plat'C in the morning and (‘veiling. The autlior r(‘marks u{)on thedirec- 
lion of the migrations of these insecds, whi(dj he i'(‘gards as influ(*n(.*ed 
to a certain extent by an instim^tive {lerception of the direction in which 
abundant food or a suitable breeding [ilace is to be found, but moditled 
or even sometimes caused by external agents, esjaadally the winds. 
The author also diseaisses the tuimary <*anses of tlie great migrations 
of these itiseets and the ])h(aiomena obsei ved (luring their llight. 

In the south of Russia tlie hatediing of the eggs takes place, a(;<'Ording 
to the weather, at the eud of jVpril or beginning of !S\i\\, A lew larvae 
are sometinuxs [irodueed on warm da\s in Octolier, but these soon die. 
The hatching occupies from two to three weeks, according to cirenm' 
stances. The wiiigcal inscMds appear in the beginning and middle of 
fJidy ; copnlation takes })lace early in August; and tin* oviposition ex- 
tends from the middle of August to October. Tlui dry steppes com 
stitnt(‘ the chief haunt of the lo(*nsts; damp [ilaces tlu^y schmu to avoid. 
The females pnder for the reception of their ova the solid virgin soil, 
and rarely visit plonglusl land for this purpose. r):^m[) and cold are 
nnfavoiabh‘ tor the development of the eggs. The author disciiss(*s in 
great didail the external conditions whi(di a(*l favorably or unfavorably 
ujion these insects. Tlie greater part of this section is devoted to tlie 
consideration of their enemies, of which Kbppen gives a lormidable 
list (pp. ir>l~lh(l). 

Leiim* and other aulliois have giAam Tartary as the true home of the 
migrating locusts; but in Tartary no lai’ga^ swarms octair. In the 
aiithoi’s opinion, the (‘onntri(‘s in which the swarms are scam aie also 
the ('oun(ri(*s of their birtli. lie cites many lings in sm>]iort of this 
opinion, and in illustration of the geographical distriimtion of the in- 
stag, the north(‘rn limit of tlnur migratory or nomadic life Ixung a line 
passing from JSpain through tin' south of Franci*, Switzerland, J/oniera> 
nia, Sonih Russia, and South Siberia, to the north of China. To the 
north of this line the inseigs gi'uerally occair only singly. Many inter- 
esting details as to their occurreinc. in vast numbers are given by the 
author (pj). 190-205). 

Kiippen also d(*s(u ibes the injury done by the locusts when they occur 
in great numbers, and indi(‘ates the means adopted I'or their suppres- 
sion {[>p. 205-240). 

KOlgxui also notices Calopfenns }talict(s^ a congener of our C. spretus, 
whi<gi likewise* (X'jcurs in Sontli Jtussia, and at sindi times, as in other 
regions ofSonlhern Europe, sometimes in injurious numbers. Other 
sp(*ci(‘s which are also occasional devastators, es[)ecially when asso- 
(gat(‘d with the migratory s[)ecies, are Facfujtjfliis Hfrldulus^ (Edipoda 
rastator, iStauronoins vastaiorj cruciutus^ ami Fez AeUix alpina. 
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Kiintsler reports this insect as injurious to corn crops in Austria in 
ISfJl) and 1807, 

The ravages of the locust in Bavaria have been <liseussed by Jaeekel,* 
Avho cites various records of the visits of this s{)e(des in swaians during 
the lourteenth century, one toward the. close of the htteenth, and one 
at the end of the seventeentli century, and gives along aecount of a 
similar visitation in 17 b). Since that year no swarms of locusts have 
o(*curred in Bavaria. 

Gerstaecker in a recent woikf on the European lociust, whicli seems to 
1)6 mainly, however, a comt)ilation, writes as fojlows regarding the 
European locust : 

'riiiit co[>nlat ion can l)i‘ accomplished very soon at't(‘r (‘iiicigin^ from tlic las(, larva- 
nkin (he (lot;s not naim^ a ( a pa alayv)^ is shown hy t]n^ fact tliat one oiacisionally limts 
in,<li viduals engaged in the act wiiih) the wings arc still tcmlc'r and have not attaimsl 
llnnr loll color. But tin* act is as a. rule pcil'onncd in tlic course; of several days (after 
becoming wingi'd), or evem afteo’ a still longer period. 

'I'hc male lets the female- fits; in (In; course of twedve to twenty niinnles, aften- wliieh 
the female, hidon; [n'ocecding to lay, cm]doys herself in fctaling again for se^vinal days. 
As soon as her eggs are ripe, which, aeeoreling to K<istcn, rc(|Mircs sewem da\ s on lln; 
ave*ragc, sin; seadvs a sat isl'aeiory spot- to depasit tlunn. ( I fe. tlnni desc.i ihcs tin; act of 
laying mncli like jh'otessor Kid'v.) 'J'he; eggs are gnieialiy fonnd at ;i (h'plli of I eenti- 
niel i'cs, ov moil!, Indow tin* snrl'aee. In t Ids act, reMjniring considm ahlc' t inn', slic I y no 
means rids hcrsell’ o( her wlnde sloek of eggs at- enna;, hut may pass st'vcral \V(‘ek'S 
even) in pmtccting them, rossildy ftir a second en- thiid deposit, of tlio (gg-niass rc- 
ne'wal of eopnlalion is necessary. At least sneh a n^pelition has been innictMl in (he 
ease of fi'iriales that had alieady be(M) found laying, ainl has always been ]dl](»wed by 
a new dejiosit of eggs. In all east's, whcMu'r afh'r a singh; or rt'peaftal eon])Iing, which 
latter may depend n]>ontli(‘ rcdiiiivc nnmlx'r of imilcs, and tin; tt‘m[M‘i;C tiro of the 
season, a division is made of t he egg^stock intosevc-ia! dt'jiosits as is shown l)y (he fact 
that llic larger ('gg-jiods seldom contain inoii; than ont'-half, ainl tin; smaller very gen- 
ei-ally a mneli snialh'r fiai'tion of tin; whole; mass of t'ggs (irodnced hy oin; tcmalc, 
wid(;h mass may amonnt to one; liuinlreel ainl lif(y or niort'. With tin; last deposit tin; 
female; has acetoniplished her destiny, so (hat she, not se-ldom remains elcad on tin* spot 
where the laying oceni red. On the other hand the males cv(;n a f t(*r r(‘]K‘at(‘d c()U])ling, 
and with several females, a[ 4 »ear to ho aide, to prolong their life,, ami may lx; found 
alive as la.t(; as Octolier. 

J'd’oni tht' (‘-omparat ively long time during which tlii‘ winged locusts may Ix' fonml, 
extending very conniionl\ from (lie t'inl of .Inly to the end of Si'pj mnlx i', it must not 
Ix' at oina; concluded that, the lift* of an individual is eoi i<'S]x»ndingly long. 

In selecting a- spot for the! ]H‘rfection of this egg (packet) diyne s is ol (le^ lirst im- 
y;ortiiii(;c to the female, and hesid(*s this a (xat a in degree; ol' lairdix'ss. d’lav prefer 
loamy and (‘layey ground to pure sand. Bt'sxle.s tins, a s[M)t isnatnially seleeua! wliieh 
ojfers suital.de and tilciUifnl I'ood to tlie haleliing hnxxk 

I'allow tields lying along.sido (UiltivaU'd fields and nx'adows appear to pres('nt an 
unusual at-traition to tin; female when ready to lay. 'J'hat t lx; «‘ggs, as sm h, wiiirer 
over under the surface can beset down ;is a matter of eommon observal mm The 
yeaing brood generally do not Imich hcforc the eml of April. 

The oreo^rnpliieiil distribution of tin* nii^gratoiy loeust of fbiropt' and 
Asia {rachi/ti/lns mi(jrator'n(s) has heini distaisstal hy I lei r V. T. Ktippen in 
bettninann’s ‘‘ MittlieiUiiigen aus Justus Bert he’s Geograpiiisedier An- 
stalt,*’ (1871, p. his paper being' aeeonijianied by a map showing 
the range of the inseet. I translate an ahstraet of it hy M. Breiidlioimne 

; 'orrespondcn/'Blatfc der Zook Mineralogiscli V(‘rcin, Ih'genNhnrg. xxi,])p. HIk p;i. 
Si'c Zoidogieal Jvet'oi'd toi‘ iSdT, Vcihaiulliingen Z<x>]. But. ( icseilsclia 1 1, in Wien, xvil, 
|jj). Z(X)k I?ccord foi* iSdT. 

e‘l)ie Wamlcrliensclireeke. (Oedipoda Migratoiia Lin.) (h'mein Vf'r'-lai'mllieln; 
1 'aistelliuig ilireu Nafnrgesehiciite, ladiensweise, Scliiidlieh ki'it , nmi 4ler M it t( 1 /ai ilirer 
\ ertilgnng. Ini Anftragc des Kdnigl. ihenss. M iniNlt'i inniH liir die, landwiit liseliaft- 
tielien A ngch^ge'nln iten viu fasst, von Dr. A. (jieiHtae<*kei', Prof an der I Ini vi'i sitiit in, 
Bcilim Mit 9 Ahhildnngen anf 'rafeln in Farhendrm k, rx'rlin, 1^7d. {»7 jtp-'’ 

For lh(; above traTislation I am indebted to Mr. Whit man, who lias kindly called my 
attentiou to the wan k. * 
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do B()rr(S in t\n^ C<)Tn))tr. llenduy of the EntoA)ological Bociety of BeL 
giuui, 1871-72, p. xviii : 

Tho ]iiijL^ratory locust is an Oriliopfer p«:*cnliar to the torrid zone and a larjjjo part of 
the north tcin})cratc zone of tbcOJd World ; hut, in this last region, its nortlnnri limits 
is subject to some variations, (bo explanation of which is one of the principal objects 
of the work of Id. K<if>))cn. 

In count ries such as those of Arabia and Persia, wliere the n)can tcmi>eratiire of the 
yt'ar, as that of tlu‘ <litferent scaisons, is almost- invariable, the abnmhuice of thc^ species 
in qnesiitm does not vary ; it is noinially limited, both by the (jiuintity of its nonrisb- 
nient and tin* natural enmnies of the insect, Ibit this is not tln^ ease in those connfJ’ies 
which, lilvo S<»nlhci-n Knssia, may present, s()n\etiim's favoiable s(atsons, soinetimes 
years, or cve,n .-.imtdy se’asons, nnfavoiabb*. to tlie mult ipli(ait ion of Tims, 
a(‘cordin,i; tf) Id. Kr)j)])en, the persistent pro]on;j^ation ol' dry heat dnrinjjj a ])art of the 
aiUnniii will extnt an intlnence on the quantity of <*oos laid in favorable phu'cs ; and, 
on the otlicr liand, a temi)erature b'ss than li'-' Iveanmer, Fahr.,] prolonged lor 

sevmal (]a.\ stoward the end <d‘ May, will he indis])ensabh^ to the hat-chin<^ of llie larva, 
d h('i‘(^ Would r(‘sult IVom Mie more or h'ss ]>erfect. realization of t h<*s<5 t-ondirions, ami 
tlteir sms'ession or thrir iiiterrnption dm inj,^ siweral y4‘ars, those di hr r4mces <d)ser\ 4al 
in tin* Jioi thern limit of the species, which alternately incit asc t>r diminish the area ot 
distrduilion. 

M. Kr)])i)en lias distin;^uisln*d and tr;ic<'d <jiiite completely on the map tor Kiirope 
ami wSiheria tlina". diileiamt limits of the geographical ar<‘aof I'achtjftihi.s lu/h/niloriu.s : L 
d'he limits of its p<M inanen( disti il>nl ion. 2, 'fhe limit of its ttuntanary ex isteuce in all 
Ktagt'S of <l('V4dopnu‘nt, a lit thi mure to the north. I' inally, If d'hc iiniits of its prestmee 
in t lie eiUidit ion of bamis of wing<al Insects of a stated age, ont of tln‘. legions wher<^ 
tbc species may live and proiaigate. It willbe ne.e.essary still to establish lh(^ limils of 
ficcid^mtal individnal apiieaianccs, but (hatwonhl la’s ol* (jucst iona ble inqua t aiice. 'i'he 
nortlicjii limit of tin- permam'nt gcMigrapliical (list i ibiu ion of jn'u/nfforlK.i 

b.'gins in AVcst<*j ii Fiirojx*, fromtbo ('nast of INut ngal, m‘ar Itf- lat itmli* nortli, and ex- 
tfiids tVoni tliere toward t In? nortlicast as far as tlu' mont li of the Bidassoa, Mins leaving 
out all t h<‘ nor{]iwt‘si jiorlion of Spain; it continues to rise obliijm'ly in Franco upas 
far north as the lake- of (haicva, ami <‘xteinls east, following ni:>rt? or l<'ss the lorly- 
eighlh di^grt.'c of latitude, and ernhnn'ing Valois, all of the north of Italy, (kniiitbia, 
and llnngarv. it passr-s into Sont hern lius.sia, where it attains iieaiJy tin* liHirih d<?- 
grcc, passes likew ise across | lie, ini<hlh^ 4il‘ Sihc'ria, w heiiee it ])ass»‘s over tin? north of 
China, to ('ml in .Tapan, at a latitmh? a little inb'iior to (hat ol^ its ]>oint ot de|>ailm'e 
in Portugal, leaving out the island (d'Nijihon. Al. Kfipjien remarks that all this limit 
does not (lr\ iatr murli tVom the isot heriini ol* lb' ' jC[b^' Fahr.j for tin? month of.lnm?. 
d'o farther ( ii (‘imisei iIm* tlie area, ^o extensivt', (d’ t Ids spc'cies, the lim* goes from Japan 
to the isl.amls cd' I'idochi, to N('W Zi'aland and Austialia, of which it only enibrac(?s 
the iioiiliein jiaits, passes from tlieri? to tluj island of Maurit ins, t In'ii ris('s to tlie 
north, 4'ro,^se.s Africa up lo Ma<h‘ii;o But in tld.s last- part of I he ]a»ssag(* tlie limits arii 
nioie. hypol.! <•( ical, li om want <d’a.n exact knowh?dge ol th(3 existi?nce of the species in 
tin* interior of Africa. 

Wluai, in a country conipiiscal in this area, as has been tnnpieidly obscr\"(*d in 
Sontlu'i u Fussia, 1 be locusts ilevelo]) in acertain abundance, tin? want- of food obliges 
them to migrate in jiart in diifer(*nt- directions, and to h:(?ak over their limits. If cir- 
cnms1auce> ])(?rndl these endgiants to !milti]»ly lor a certain period l)«*yond their nor- 
mal area, there Jesuits a temporary ('Xteusion of lliis area, and occasionally lU'W' mi- 
grations to tin? north, until only a single spring, colder or niori* hnmid, (*omes to put an 
<*nd to their ijivasion and to ohlig-^ M;cm to go hack to llicir natural limits. T«*m[io- 
rary extensions )ik(* this of tin* ai(*a of distrihnlion of Vavhyidil mup'atipviiifi took 
place in 17db to ITU, and in iH'ij’i to IS'JH; at the.se periods they ap]H*ared in Germany, 
and have mult ifdied t lieniselves dm ing several Huccessive years. Tin? nortbf'rn limit 
of these t4*mtJorarv (‘xteiisions may he also marked on tln^ chart by a line whieJi, tak- 
ing its }>oint of (h'part-ure in tlie soiillnv(‘stern jjoi'tion of Bavaria ( wln?re the 
hts mujralorhis Inis Ix'eii obsin ved from r.>!U> to and from 17‘IH to 174J), rises to 

the mn lheast by Jma ami Halle toward jritcrhogk and B(*rlin, w hen it takes a m arly 
easlern course*, following more or less the parallel of b^T^of latitude, near Miincheherg, 
Kiisti in, Birnbaurn, and Pose*!) (regions winch the .species was known to have visited in 
ITbd, 1752, and from 1H27 to lb’26) ; then the line pas.scs across 8outhe‘rn I'olaml, at Mie 
tit ty-sccoml parallel, through the southern partof the government of tin* Mohiiew, inclin- 
ing graehially towuird the sontli, and t*-xtemding so as to leaeli theWolga and thelliak 
It is a])parently to the humidity of ilie climate*, injniions to the loeust, likewise* to the 
state of tlie? e*ggs during the winter, tliat we should attribute the less extension ot 
tills limit toward the north in \V(*ste'rii Europe. 

To the north of the? limits vvhieh have Just been indicated, the PachyfyJus miyratoriui 
h.as not the power of undeigoing its whole cycle^ of mefamorpljoses, neitlier, conse- 
quently, to reproduce itself. This cloes not prevent its occasional appearance in swarms 
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pven in counliies very riorthern ; Ibiis, it vras observe) in i ( IbbiLand 1748), 
aiul even at the latKn' diitcr, near Edinbnrgh ; in Sweden (as far as Ostn)*;othb 
lit latitude r)7^tor)H^ riorlh, in 1748 and 1844, aaid linally <ni iln* Dnna, near J binabuni'^ 
luid at Folozlc, in 1.745. Lut these troops of voyat't'is did not bateh out in Mie same 
place.^ wljere they were observed, nor did they leave any pro.i;<‘ny in subsequent years, 
'fhe only k?jo\vn example of an exeeption to this riil(‘ is tln^ diseovery made oneo by 
I’obeman, in September, in the middle of Sweden, ()f a Fdchijtiilas hiii/raloriua in the 
j)roper stair'. Evidently this is an I'Xeeption wholly accidental, ^vbiell dors nnt prove 
anvthintJ a^j^ainst the nib;. The more we advance toward tlie nortli, the hrss aia^ Jar^e 
swarms of locusts observed, and we end by meeting only isolated indi vidnals, as have 
heeii H(*en several times at St, Petersburg, and even near Wasa in Finland thifitudo 
ti;; north). 

4'he want of facts ])revenfs onr extending these sindies to the soulbern hotnidary (;f 
tlu* area of distribution of Pachiitjilnt^ htitjiaioriuH. However, we ean remark tliai. in 
Now Zealaml, the extreme southern point of this distrihnt ion, th<' mean tt‘uq>»n'at me 
of the warmer months is, aceoidint^ to Selimid (Lcdu hiich der Meteorolor io, p. at 

15 75 U. (about Fahrenheit), u hieli does not. dill'er mmdi from the correspoudiiq; 
ti^Toperatun^ of the northern limit of th<‘ ai’ea in Euriqn^. 

The lo(’aliti(!S out of bhirope where the PachijfjflnH inifirafoyins has hei.in ohsmwasl are 
as follows : Madeira, Al^i^cria, Tunis, E^ypt. Chattonm, Asia Minor, S^\ria, Arabia, Fn - 
sia, India, Siam, China, .lapan, ,lava, laiyon, Fi<lselii, ISh'W (hihalonia, N(‘W Zealand, 
Noitliern xVnstralia, and linally .Hauiitins island; hut this last loealily indicated by 
Serville needs eonlirinat ion. In (kmtral Asia the sp<ades has Ikmui observed mair I/ak^^ 
Aral, on llie hortirrs of Syr-Darja, on the upper side of Iscliim and of Irtisch, and 
tinally toward the lakes KnvjLialdsehin. Mor-Saisan, and Jhilchaase.h. 

AeroKiint!: to M. Koppen, (h<^ i»t<5at chains of mountains ai<‘ a powerful ohstaeh; to 
tlie dilfiision of J^acltifhihm }ii}(>ralori((y. 'J'he Aljis es}u*(M.a]ly play u lar^t' part in its dis- 
tribution in Europe*, and it is without doubt totln*m that we; sliould attribute its rela- 
tive rarity in the; countries e»f the seuilhw<s{ e)(' F.nrope and nen ihwest of Africa, where; 
it is alme)st eaunph'tedy reqilaea el by other species of t tie* same* /. c., the; Fu/ojitfnu^ 

itallcd in S])ain, Italy, and in the* middh; ol' France* ; tin* Jcrjidinm [targrintifn in AItJeuia. 

It shonhl lx* eihscrve el that t his stx cie's, anel in ji;e*iH‘ral alt I lie* Je ia/e/ho'f;!’, simu memnt- 
alnons and woeah'el eeuinti ie's. 'I’he'v aie* most fond of the ]dains, of re*;' ions <|uite diy, 
are] it is also a e ircumst anee) which infhn‘net;8 necessarily tht*ii' ;^e;o.i;raphical distrihii~ 
t inn. 

“ Tin* ^h*^ <*loj'rncnl of the* e>r;>'ans eif tli;tbf uf the; rni^rateuy lex.-ust,’^ e'ontinue'S M. KeJp- 
]>cn, “ (let erm iiK's tin* tacillty ami tin* ainplilinh* of its tlit^ht, ainl c(»nseM|ncntly favors 
its mi^fiations. Tin y are; e vieb*nfly The cause; ed tlds e:e)le)ssal ti<.'o;;r;iphical elisM ihntion 
of the: specie’s. They remind us e f the re'iuark of Darwin, that spendes rich in inelivid- 
nais ainl willi a wieh' habitat, which, owin^c te> their or;;anizr'i( ion, ha v<; had in their 
country the* pri*-<*tnincin.'c over many surroiuidin;; s]K‘cit*s, are those; which, in tin; case 
of «‘mi;!rat ions cut ot‘ their an;a, slionld have* the gie*ater e hances of eiverniunin;; new 
te-rrit orie;s.’’ 

Kdppe*!! ('xandi)<*s siicce*ssiv('ly tin; e*aiise's which may ele*tt*rmine; tho mi;tratie>us of 
tils e>rtho{>tcr in arinios meire e>r le*sK nmnereni.s, anel then i he eahse*! v<'d elireclion of t,he*8e; 
nn've nn nts. It is saiel that th(*y lly more otfe*n from e'ast to wt*Ht, hut M. K<)p])t‘n 
lldrdvs that it is not jn*e*cssai v to attribute this e ii e'umstaiuu*, as has he'eii done*, to tho 
predominance; of t In; e’ast winds at time's when 1 lie sterility eif the country that (hey 
inhabit, incrcase*il still by tin: [U‘e3vah*ne*e of llvese; sann* winds, Ibre'e's them to seek 
jdaces which e-an furnish tln*m a more; almnetant pasturat;’iu Nume;rous tacts appt ar, 
he says, tei contradict this exphiTiation. In reality, the; movements of tdiesi* heueh'S is 
rather emit riluo'al, as M. Iviijipen <;stal)lishes trom e)h,'a*rvai ions made: espee-ially in the 
]dains e)f liastern Europe; Dial, is t<i say, that all tin; migrations aptiear to j.idiato 
from count lies where tlie; sprcn*H hrccels me)S’. In Europe they weiulel e euis* epn'iii ly ho 
eiiie cted to the w’cst, while; in China tlu-y shouUl liavo a eliicetiem eudinarily toward 
the, southeast, 

Id. Kuppe;n tliinks that the same ce'iit rifiioal radiafie n has pre*sieled over tin; Hcatt(;r- 
iu^ of 1 liis sjH'cics beyond its ori^^inal limits, ami that tins raeliation, ])i()j>a<;atin;r jn 
wav.'S, sncli as we; still see preielncexl at tin; limits eif its }^eo’^r:q»liical aiea, has cairie'tl 
the species fremi its center of creation eu* its euioinal country to yioints \vln*re; it is 
ixiweiiess to eivercome the climatic conditions or that concuiicnce of vital feM('e*s which 
are opposed to it. The (<;nt<r of creation ortho jioinL of de'partnre of tin* sjiccics will 
be* fomnl, Hum, in Ccntial Asia. 7'lu; eoinjilclc absence; of thissyeccics on tin; Anici icaii 
e'ontinent shows that it only Ix'^an to exist as a sjiecie s aftt;r tin* (*po(*h oj‘ tlie scyiara- 
tion of America from the Old World. 

Prudhomme dc iiorre adds, lii this study, so interestin':, t he*re is one point on 
which we should insist. It is tbis, that the ohse-i vations of M. Kei[»pe*n te nd to (xudinn 
Ibe principle of zooloy^ical gco;:raphy, that the; area of a*.sj)ecie s e anneit he limited on 
the neap by a simple curve, hnt between yilaces where; ilie Hjieeics e*xist in a ceinstant or 
uoLiual juaniier and those vvhero its absence is constant there is always a zone, often 
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very broad, of ieinjioi ary visiiationp, is to tlio an'a pro])(;rly so called ’wbat 

tlio ])C]nniil)]a is to tbo liglil, witliin the zone, of wliich tbe exterior limit is Tiiueli more 
easy to tract' than tlio iufjcr; (his last is subject to continual oscillationSy ’svitb. some 
nndulatorv mov(*mcnls, dependent on the centrifugal or ex])aii8ive teiwiene.y of the 
species, and from the n'si.stama^ which opposes it, and external cirenmstanees, and evi- 
dently al.NO tln.^ (endt'ncy of other sjxM'ies to spread out, wdth wdiich it earrit'S on a 
Htrn^r;lr (dr existf'm'i- in i iideavoiin^ to maintain itself on an earth where the elninecs 
aredM oled, and ( ven vaiy from yeai- to year. M. Kdppmi has thus been enahh'd to 
figure on Ids ehart (liree linesman 1 may tor (in' present call ihein, and th(*> inlennediale 
line n'preseijis fin* exterjor actual limit of these c^seillations of the true front ir*r line 
of Pai lujlj/lns iiiiffniffii iihs : ilad)' ain})li(ud<' may vary from two to four d<‘^reesd' 

Tim last tljesis of M. Kiii^pen that 1 shall draAV attention to at this time, namely, 
that tin' ahsenet' »>f ]'at‘lnf1 jilun mitjralvriuH in America should prove that the species 
exists o[ily as a .s]>ee,ies, sineti the si‘paralion of tlie tw() continents toward the north 
pole, st'imrs to me. searet'ly iiee('ssary. A juere glance at the map which n'jmesents tin? 
area of disf ] ihut ion of this locust allows ns to atlirm w ithout hesitation that (liat vi('W 
is im])oNsihl(‘. It, is evidently not one, of tliose sp(‘e,ies wdiieh W'o may call rircunthovea} 
anivnituUii, txn-ause tljeir jnesenci^ in tw'o forins (races, varieties, or spe(‘ies) on each 
continent iinlie*ales tliat tlu'V have had a common origin, a area at that epoch, 

anterior to tin? oiaeial period, when tlie- two continents were rminits'd in the Arctic 
/cm' l)y a hj id^f, so to speali, Unit is, a- eontinnity of land, in conditions of climate 
whi<'h should allow the e.\ist('iice at that lalitmle of a fauna winch only at preseiit 
exists unielt farllK't- soutln Tlu^ sonret' of those speeii's dispersed hy the ^^laeial pi'j iod 
dec's not now ]jj'ohaldv (exist in its integrity : hut. iJio two races eonlimul, one', in Ameri('a, 
the olhei in tliC' Old World, ha \ ini; und(a 7 ;o]H^ shnv juodiheal ions each on its part, art' 
l.o-day \ analogous species, l>ut as distinct by ihtdr exterjial characters ns hy their 
Ht^paiaft' /^'(‘oj’raydiieal afea. 

Kofhtn.iv like this applies to vi'ujraloriuH ; it is one of those species wdiieh 

may h<' called <<(uaioru(l poahihu Ud ; its ('Xpansion toward tlu' north has Ix tm posttaior 
to the glacial yn iiod, wJiieh would tlien havt' opposr'd it; aiid it ran liavt^ )m) aflinilies 
in the N(wv W<ald, but degrees of cousau;;uinity miK'b fartber removed than those 
Ufiite tin' eii ('umhon^al sfiecies of tin; t<*m]>erat(; zone. Thus, if, as sonu' think, the 
nortlieni heinisyihere ti'iids aeliially to i'<'lrograd(' tow'aid a jn;w period of cold, tlie 
Pacht/fi/lns utifjrahfviH.i is destiin'd to see its aiaai also ndi'ogrado toward theeijuator, 
and p(*rliaps sonn; day tin; w<;st(‘in and ('astern parts of tliis area may Ix' completely 
(lisjointc'd, and. ttdiow ing (his si'paration, its p()s(.(‘rity may he so Tnoditied hy isolat ion 
as to (orm two distinct «iieei(*s, as has (meurred to circiimpolai' species. 

Ill tlie (listjiission wliicli followed, M. Btdys Loii^tdiainps s] teaks of 
tlio diliitadty of iso[)aralin<;’ PavhiftiflKHmUjratorim (Linn.) and cineniyvens 
(Fal>r.), wliieli li(‘ had at first nyuarded as varitdies, but now (*,onsidpi's as 
a distinct spt'cies, th(^ latter Ixdng: nnne s(‘dentaiy and reimulueing in 
13e)i;iinn year alter > ear : M. F. 11. lv(i]»|H*n not s[)eakiii;g‘ of cinerdHvvuH^ 
it would l)t^ interesting to know whether he admits this species, and if 
in th(‘ aOinnative, w ind iter all Ids remarks ap[>ly alone to lhi‘, true 
mifjrahjrins type, notably that vvhieli he says normally sojourns at 
ila^onne, wdi(‘re 1 have tak<m only clnernsrens, variety virescens^ whose 
charatders are the same as in Melginm and Frankfort-on-the-Main. It 
is also chierascens tliat M. von 1 ley den has takeii.^' 

Some notes on tlie Algerian locusts (Aerj/dium peregrinum^ niigrafo- 
riuDi^ iS:c.) hy Conre, hav(*. been commiudcated to the Entomological 
Society ot France by Girand. In them, mention is made of a s]>ecial 
work on the same snbjeeT, whi(di the recorder has not yet seem. (Bull. 
Soc. kbit. Fr., J8(>7, p|). x, xiii.) I'he locmsts visiting Algeria come trom 
the south, and arrive in IVIay. They lay their eggs soon after their 
arrival, and the young aidmals prodiuxHl iVom these eggs usually become 
adult in duly. In August all usually disappear. Conre also notices the 
arrival in Algeria in the early part of Jannary, 1807, of a lliglit of 
locusts, 'the color of these* was stated to be reddish. It appears that 
on first attaining their adult form, these insects are of a rosy tint, and 
afbuwvard chung(‘; and Conre thinks that it is not until after their 
change of color t hat thev are titted for rej>roduction. Lallemant states 
(/. c., p. xiii) that the locusts, which live for a long time in the adult 
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.stall', JO‘(‘ at first rosy, tla-n cini.^riite soul h\v:u'd, ainl reta;u io winter 
of tiioir iiKil.ure (a)lor. 

Ill bpaiii, duriiiij;’ Um snniUKas of iSTo and ISTE, Jhrh'cus alhi/ronfi 
(Fabr.) was abnndant and iiijnrioiis, l>iit less so in is7i) (Iian tlie yeaV pre- 
vious, as the so1di(‘rs assisted tln‘ inbabitaiits ol’ the distiict; inlested iu 
destrio’in^' them. 

In Cbiiiii records I'xist of the apixMiainn^ of hxaists in devastating: 
mindxas one luindred and seventv tljree limes durin.v' a, yxo iod ol’iiim?- 
teeii luiiidred and twenty t'onr y<'aj‘s, as statial by Andnxiz/a," who has 
translated, from a Chinese work on a^arienltuiv, notes respei^tin.u- tlio 
raxati'es of loensts in China, and the snjierst itions V‘\istin^ ainonv; the 
Chinese with regard to their ori.<;’in. The threes ^rt*at, (*anses ut famine 
in ( Tuna are placed as Hood, dronj^ht, and loeusls. 

]]i Sontiieru Australia locusts ot au urdviiown speiaivs eonunitted rav- 
ages in IS7U, (8(*e Proceedinirs of the lOidoinolo^ie.al SoeiiSy ol I7on- 
don, lS7l', p]>. xii-xvii). 

EX rrjWXAL ENE?aii:S and PAU A^SITES of the POI’KV AlOeA'rAIN i.oc'l^s r, 

AA'hen any insect abounds to an unusual (‘xtent, it has Ixam toundlhat 
not only its peculiar parasites aiamnd in a corresponding:' ratio, but par- 
asi(i(' itivseets whi(*]i prey usi!al!\' on various other insects haiv'e their 
())’dimu'y liosts and attack the new conicis. Among’ th(5 most imjaw- 
lant aaen(h(‘S w hii'li diminish the, inindxas of locusts, especially iu tlie 
Al ississij)pi and Missotiri Valh\vs, are the ins(‘(*t-])arasit<‘s. Tlie f)irds 
dvsiroy many, but lire natural inseitt-emmha's still mortx The black- 
liirhs, djiiail, prai ri<a-i*iH<‘ksms, and grous(‘ wm’e said to destroy many of 
Cn‘ rgg;-; in MiinmsiCa, As samp]t‘s of t lu‘ a<'(a>unts gi vmi by difierent 
vriP-is,, [give tla' iollow iny; by Cria.h Cruner, contributed to t InAMnter- 

< tceaoi : * 

hai:tiis, lE.-'f. iiir!..<Mis. I'lid it ‘^m tticit-iiFy uunhT(>i!>.. iCoiK- arr siif'licicnt fo 

iW'k (i|) t-\ ('ry r)niii'\(.» yi'a.s aiopjici L.)iiy Ix'lnrc lu‘, can witiys* d'liiw I know iVooi 

.'.'■fual oksoi \ n( ioij. 

Vi-ais ayo laryo :t ! cas ot «‘a'y;s wnr (k‘po>,ifr(l on iny t’aj'iu lo'ar Oinalia. I thou 
V 'is fo)'( <n):il t' onoityli lo knvr ahoia, liti v pnaiis on my idaci'. As si.'on as tin' hoj)pms 
w. fo jiMioIoMl, aiid wtik* vet' ahiu'st' in si/t\ 1 A <'nlnr<- to say that i-achono 

ol Iso puaiis fhekoi] up, osany <la\', onosiyh «.{' Ihom (<> jjll a Inislioi itti as(n'<‘ it yrown 
<o tall -i/.c. 'L'ltoy (h‘\ all nsy y'‘as’-.hopp<M-s loasv beSoro, lia ii v»’inp;s luul Ciovid- 
oped ; hui il[(‘ pias-lioppci's df'\ osirod im) orojfs 1. Iia l, \ oa r, a nd voiy tow osca^aai 

to iiiiyrato, ll socsiis, r v'oiy t.lsal fliat vpritsy | ho Aonny ;^^,,^lu)pp(^J’a wao'o dv- 
sti’oy^ (i o Vi-ry wlnn-i ■ vvlna-o tlioir ej.;oa v,< ix; doposiOal .'nnony; ijs, and p(‘r,'.oiis v,iU 

b’M \()n tliat t ho eadsl spiiisy rains kilbal llann oSt. d’ins is {aissiblo, wIsoha l!io rains 
lioa\y^ {monyh lo oarr\ thorn (d't and s!ro>.vn thoiii. ih:l a,!' that, tinio qnail >, jnai 
i io rlsii kt Tis, and i;ron>;o woro. }>iont^ o\ vyw'a no, and I snspia t, t ha.L rain-:d,orms yol- 

< i'odil tor wiiai, the hir<ls did. 

^^■ilh^n tho last six yoars w<‘h.a\ o had sport ino-vluhs in aUivnroiUos, towns, and \ il- 
t:/n s, and very tow' birds sni viv(^ tlio-sl-iill ot tho sport sina.n. Should arpy h(‘ forninat.o 
oiumyii (o escape' t spoidsemri, iarim'r.V i'ovs will trap and sna^(^ what are hdt dnriny, 
wintnr and send tlinm (dt to inark<d.. Was it. not last Avintor tliat tho lapiort <*a tno 
hank. jV<*ni (diieayo, Saint ]a)uis, N(‘W York, and Qtlior iaryo ciiios that the niar]o_d: 
•xas 1 UuOmI with pnails, prairir'-c hielcens, and jui'ouso ? 

U nay position is e,onta’t, is t.hero any wohde.v t liat the grasshoppet's thad lia I elmd in 
.disson ri, Kansas, and A! innesota last s])rin!Lj;- Inivti done so mueh daniayo hi'toro and 
idter their ini^iathm/ "the wonder is that they did not niort'; daniayo. ittiodin 
h.w liM loy had not siait flehioin*^ rains thi'oiiohoufc Alissonri itnd tiansas, tlnit s\v(n»t 
''><'■•1 e>t lln'in dvn.vn tin* watto's ot tln^ Alissonri, audit in Minnesola heiiJi'ean etforls 
h;nl ind Inen put forth to destroy t.lietn in tindr ptijea st.at»‘. tJa; ATorthv.ost, nii^ht 

not to-day rejoiee in the ereat harvest (hat is neov ready to lake in. 

Tiiei'i* c-nn ho no t^xaaiHe toi- ns I o ho rattm out hy tho 'i^rassiif>j’jpt rs, w In n iia tehed 
*'nt anmnjj^ the settl('d ])arts ol our eountiy ; and if \\<v donh. des! roy i’neui in their 

" An exti a.(‘.t tj'Oin t his translation ispi ven hy Stetan(‘Ui in tlie Ihil]etino liiitoniolciyia, 
&ioej(.[.| Itaiiano^ jsVh, pp. 7n_sA — (Zoo). Jveet>j’d tor l<- 7 h). 
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vMiibfvo vvc 31 ];iy i to oi3rsclv<'.s if our I'aiiiis art; by 1.h<‘iu. 

'fhost' ii.'tirb 'b b( yood liio lMU<b*ra of ci viltziK ion ato, n<)f likoly to visit ns oltiai nor 
(i ) )is tf'in ;3 ii;ji3ry. nul"^t piofv.ot tiuaiis a.iHl prairit'-'cliickriis. Ail of tlio Noiib- 

\N'os1 ta il S) ;! i t‘s jii'jst liavo st a t ntory ]>i'ovisi«n3s ayainst < Iivni for Icii yt‘ars, iit 

i<:asr,:n b railioab <;<in;p:iiiios innsl roi’iist*, inni by law nnisrj bo. pioiii hi tod , Ironi oiyia'y- 
iny I brni o\ ('(• i boir j uad^ lor t ho- samo jua iotl. Wt; ninsr not and pat in o])or:ition 
>!»*.' k!o>’al>dy;- o ji'ts^oss, <u‘ y'orinit (>ui'soiv'‘S to be; ov(a‘ 0 oin(‘. by oiu; insool oinanios. 
ft is tor ii>. Ir. olioo,s(‘. 

Ill Ttid Cliii'd.d'o 1’it‘lcl’' for MarcJi 17, 1S77, J>r. Elliott <\>ue8, United 
IStatos Ai'iny, is in/^lined to phu^c the .sli;ii‘j>-tailp(l ^jonsi^. {IWIlovetes 
columhuiit Ks] not at tlio head, at ieast in tlio vcmt iVont ranlt of all 
tlu^ iKitaral .yrassliopjiar-stayinff a.txoiU'ii's. 77/rs'b binh iji^arh} tiesirojj 
miHioiLs 0 / r: and al veriahi seasons ea( renj UltJe elsoy As liis 

article i.s a brief one and nmcli to the point I insert it nearly entire : 

I obs<‘3 \ o, in a latr* issno, of liio Ohioayo l'’'iol<l, Unit Hio qnostion of tin' yivissliopper- 
pi't'yiiiy di'^position of lln; ])j’juriodion is ro-oj>ofio(l A koiiyh it is only throiiyli iyno- 
rain'o t bai any doubt on 1 ho subjoot, (‘au aiaso. Siuuo, t hi ts; or four yoars ayo 1 [)ropaTcd 
and oansod (o la', soniowliat (rxtousivojy oirculatod in tho Nortliwostorn Slates a brief 
reply to ji. (jiiestion 1 found iisko.d in one of the ]>apor,Sj “ Wiiat will destroy yrasshop- 
piu’s ?’’ staii.ny in biiof, ‘‘ Ihairie-lu'ns will,'- and yiviny soim' buds boariny on the ease. 
1 nevor meanl that I hose, birds w ore a <*oiuplei(^ cure for the ]>layiH;, b»d t (‘ndoavr 
ored to show what inoideulabli^ nuiubers of the ])e.sts the (‘hitd^ens di'stroyed, and to set 
tlu-ir orassho])ja'r-o<itiny lujbits isi the ])io])er st-rony liylit. I'l'ohably low })ers«MiH, 
outside l}u^ liUil'.s of ju actioal oi iiiMioloyists are .-nvane. lJO^v exti'iisi vely tlio so-(;a]](‘d 
yi-.'ini voi’on.s or so«.'<l-eatijjy l)ir(]s, such Jis spiirrows, fumtinys, and bnclios, joed u]:m.)u 
insects at ceriain v‘<oasons ; jiiid the same is trm3 of the yraniiniv oniiis birds, like yrouse 
and ])firtridyes of all kinds. As for the ])ecii]bii' insects now in qnostion, uanieiy, lljo 
y!;i-.-!'a']qn. r ■. tlu'y furnish food to an imimaise array of <pnulrii]>ods and bii’ds w Iiiidi 
iid-abii '.!,<■ V (^sti'rn prjiiii<-s. 'J'Jio wolvos, fox(;s, badyors, skunks, jmd various spocad's 
of spennophih's oi* yo[diors,^’ iiH eat tlieiu. Aniony lurds, tho (’ranos, ducks, luiwks, 
owls, yrouse, jiiul a ym at sarn ty of small sjearrowdike birds eat tluuii. To Just wdjjit 
<'\teut those fum'd and feathered luitural e.m-mies malu‘. an impi'essiou upon tfiedevas- 
tatiny liosts, eaunot, of ouujse, l»e known, for they Lave always heen at w'ork ; l)ut 
we may Jiiyioally inter, from known fjicts, that the destniet ioi^ is inoessiint, di'eidi'd, 
aud imjmrtant in tlie List doyreis Sine<\ also, do not know Jiow d(dicat<‘iy tlie 13011 - 
(endiny foii-es of inituie may sojiiet imes be bai.'imed in tim pi rpi'tual “ struyylo for 
existeiic(.‘,'’ it would be unsafe to a.ssert that the diiniiiution of tho nniubers of prairie- 
yroi.n'>e by the iucossaut pm'seeutiou to wideh jdt asure or prol'it siihjeids them, is one 
of tLe principal cause's of the lute perilous swarminy oi tb(3 yrasshoppers, but tluit 
there does exist to some dcyn.'c a causative couucction la^tween tiie two eireiimstauees, 
there can be, T think, nod^iubt. 

A'ith the pijiii ieu'hiekeii }>ropcr, or piniiated yronse, C^pidonta (‘^pido of the Looks, 
I LaN’o li;id AiTv little e^}>ericne(^ d’luu'e is, Loweveu', in its y<‘ner;d luiLits, 1;istes, and 
proclivities, not hilly materially different iVom Avliat is tho ease wdtli the Blia]’|»-laihul 
yronse, J'id'tanies ci)lionb'nnniH, and this is a bird wliieh 1 ha^elu^d ain])]e opjxirtnni- 
ties of study iny ILr several yeats. I am inelim'd to phieo it, if not at the Lead, ;Tt least 
in the sutv front I'iink of all tlie natural yni.sshopp<;r-stayiny aycncii'S. These birdti 
IfvayJfj drstrojf hillllunH of gniHb hoppers, and at ccrla'ni seosintH (‘at rt rij liiile t he. Such a 
M'f'ininyly exDavayant statement is siip]>ort(;(l, neveat Lciess, by actual observation aud 
p<;rsonal cxju'iienee. 1 lived in l>ako(a in tbiriny the yrjisshop]u'r inviision of 

that year, ami was amony tlie sLar])-t jiils eonl inuously from .June- until Oetober, kill- 
iny a yreat many of them ‘‘out of scjison ’’ for se.ientilie pin poses, and in scfison ibr 
sport and footl. In tlie latter part of Buiumer, ami in 8c.ptemb<',r, I invariably found 
yrassLn])pers in the crops of those iexjiniincd ; and almost invariably I found the craws 
eramined wdtli I he insects, almost to tlui exclusion of ol Inu’ arlie.lt^s of diet. As I loidt 
oecasinn to say in llu^ Jlirds of tJ}4> iN'orthwosI/^ ‘At this si'asou tlieir foo<l a])pear.s to 
ho ehielly yrasshoi»pi rs. 1 liave o}>eued miinbors to lind tlieir cro]).s ei'iimnied witli 
tlu'so insi'i ls, otdy vjiried Avith a few liowers, weed-tops, succulent loaves, and an 
occasiona] In ctle or spidei'.'’ 

I doidt pnde.ml to say lliat the Imslness of staylny the ravayes (T tlie yrasslioppers 
may be saicly ami eouliih^ntly b ft to (he yrouse, or lo any other natural ayeney— tho 
hop]MU'.s have waxe,d too many Ibr ti»at ; but I tlo jnsserl, without fear of leasoiiahlu 
contradict ion, that tin se birds arc tho natural means by w hich, iti certain sections of 
the country, tlie, yreatest miiidiers of the insects are destroyed. 

Amony the many exjierlnu nts whicli miyhi he made Avilli tho hope of .stayiny the 
ravayes of this jbayiie, tlie ahsoluic!, nmpialiruul, ami lony-e<.mtimied protection uf tlu^ 
yronse iniyliL be tried. The denial of tlie sportineii’s pleasures, and the stopjiaye of 
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OIU'. source oi’ food-supjvly, wJiicIi snclj course wonl<l entail, go for 

nolliing iu coni]>iu'isoji with the ailvai«ta'^(^s thah loi'^ht rc.^ul!. I do no! make the 
sogii’cstion Imsiily, imr withoul cine coiisicleratiou, backed by [a isonal observai ;uii, and 
iortih'Ml by logical induction. 

We are always slow to ac(|nire exact and full infoiTnat ion la^sT'oetiiig t])e food of the 
aninuils wliicli siirromid us, nof.wit listanding l.hat many or most, of our (juadru pods, 
biids, and ijisects hohl toward us relations of flu; utmost ecouoiuic imporlauce, aud in 
hpiii^ of Ibe uiKpmst ioual5l(^ I'acl I hat all agricull iiral interests hings^ upon tlu^ soiiiliori 
of the ]>roblems iuvolve.d, A few ago tbe (-oelv-ol'd im-plains ( iva/.v uro- 

])ha‘^i(nnn<) w^as su])]>osed to feed <‘.liielly, if not excliisividy, ni>ou woi'mwood. I have 
kilhal i iieiu to iiud nolliing but imseets in tlie.ir erops, ][a\\*k.s, part ieukn ly of Mio 
genus j)re.suimal to feed iiiaiidy upon siiiai! ([uadrupedsj ami birds, aia*, imumnso 

consumers of gTassho{>j)ers iu tlie \\b;st, at certain seasons. 

One thing is certain, that if \\a^ are to usc^ hints in our war against tlu' invading 
]u>s1s, we must enijdoyour own, ami no impoided ones, d'he, r'\p('nsi v'e, uneertaiu, anVl 
diflicuU experiimmt of introducing any a.lleged acri(h)]diag«*us s[)('ries of tlj(v Old 
Worhl will never, 1 suj>]u)se, amount to imu-h. i\b»ns>ver, it is lad. to th'* teelinii aUy 
eousi»ler(id “ i usiad ivorons ’’ birds that we may turn our attention liopi-lidiy. 'i’liougU 
many of these small speeif'S feed liahitnally n]>oii grass ho] )]>m's in season, ihi>ir col- 
Icctive elliciency in the work of d(‘sti aict ion a])t)t‘ai'c<l to big and [ havi; mmlnubt is, 
comparatively insignitieant. At pre.sent 1 know of no hiisis capable of renderiag more 
tl'fii-ient sca;vice than the grouse. 

Youn^ ](jc‘Lists ]utvb‘ been foinKl Ity f^rofcs.sor Crt'cij, of [i;r\V]'**nce, 
Kalis., in tint slomaclis of vtiiuoiis birds, siudi as liio nMl-eyod wood- 
pcckor, y(‘.Hn\v-biil<gl cuckoo, cal diird, red cytal \ irco, gitaif crcstctl fly- 
cattdicr, and crow- blackbird. Tlic hair worm {Oordins) is a common 
]>arasitc of the locust as of oilier sjtecies of gras.sho}d>t‘rs, ]\rr. Ibicy 
states tiiat many prcdact'oiis ixndlcs attticlrcd iluau, hut f<'W, if any, 
icliiJcmnoLi-liit^s ha\a*. been found in th(‘m, th(\^e hamcllcial insects coii- 
tiiiinw their atteniion ehudiy to calerjdnaits, sm h tis the northern army- 
worm, eVtb Jbit the mitf^ tiiid Ttaduna Hies art* uni v ersa) !y ]u-t‘\'ident, 
and all writers ag'r<M‘ art^. useful iu redneiiig;* tiie. numher of locusts iu 
tlu^ caslcrn border oi' the locust distrita. 

dune Lh befort* reaching Kansas (hty, I foubd on stepping off from 
th(' c'ars at didci^uit stations tliat Ihc. vreak, tcebJe locusts were inlested 
’oy large re<l milt's attached to tiu' base of the. abdcmuai and to the un- 
der side of tlie, m ings. 

TJk' llfllt' nd >e:;egbhieii has fU’ovcd to bt^ such a lautefactor to the 
]*eople of tile \\h‘sl, (bass tior ajifuiiauit ly difitu' from those I'ound on tlie 
red-legged Jocaist. of tin* Ikistern States in size or form. .Itisthesix- 
legg(‘d young of som(‘. four l<‘gg’e(I gar<](‘n-mil(*, and has not yet. been 
rcMia'd to adult lifeg ami may la*, cad ha I Tnnnbdinni^ (fyjfllarla*' 

The ,sC(trlcf: eUh’tf eilie , — Another mite, m hi(?li is jiossibly the ]birent 
of tiie minute I’eal six-lcgged [>arasitic mite, is tiie scarlet silky mite 
( T n>mhkHvjn seriecuni Say, Plale 1 1, l.’dg. d). It is about 2 lines in length, 
and Jias lieen abundant for two y(*ar.s in I’Minnesot a, (*a1ing the eggs of 
the locust. As proof of its bemdicial nature, I insert tlie following 
extract fioiu a. western paper: 

C'/VtTRor Miller, in a IcKer from Windorn, says:- 

c'.veiiing, wlicn \vc rcaehrd W'orMiiiigton from Labe 8]j(d«;k, tlicre was puito 
an excitement in \yorihirjglon, owing to tln^ fact tinit tlav ciii/.cn.^ wi ji. g.m< rally con- 
A'incf’d that ,a red parasite w^as <lcs1 to;v i>Jg Ihc. gTaw.shopper-f'ggs. J cx;nn!m‘d l.he mat- 
ter enrm'ully myself, and heeamc' couvim-ed that the dcLstnu't ion ol' the eggs in that 
iciujcdiate vicinity w a. s wadi assured ; )><U 1 diderminml not to write yon mid excite 
any lio]>e.s nmt il a. hudher and inorc <‘ornpl(de examination could Ix' had. ’We therc- 
uire furnished our Lohemian fiiends with a hotth^ of tlie eggs, and their pcsf.s, .and tho 
eoimnission Icd’t in high s|»iiit.s. XVe jmstponed fnridier investigation iiidil (ids niorri- 
ing, wdien I left and prosecuted the examinallon with vigor, d'he farmers in Iho 
cicinity knew nothing of llc'se signs of d(di veranee nnli'*tho \ isifors from Worthington 

\h:ffitna. focuhfiiridii of \^dlls}l (no deser.)] ^jrifUcrla oi‘ l>mir] .hs/o/ita (jt'ljT 
h'rta of liiley. 
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rc:i<‘hr<l tlu rn, niid I tVu;! sfil> in saying to yun that in a circle of Ion miles from Worth- 
ingtoJi there will scarcely be an egg left V>y lo-morrow night. I send you a, bottle 
lunewith (uuitaiuing the cones and the xiarasites. We could scarcely lind a cone, or 
M.'U'lv, except ns riiey were indicate/l by the ]»arasite on (he. surface; and each eouo 
•which was not entirely destroyed laid from iivo to (ifl y of ilio renl lahorcu's at work 
upon the eggs. We found seores of cells with no eggs left except the shells. As fast 
as the bng linishes one, i^oiie, it starts upon a-n expedition for new worlds to conquer, 
and it instinctively hods and eominers the nevv world. 1, «)f eonrse, inlbrmed onr 
statiou-age.nts and others at ITeivvey and Ibiron Ijahai of this discovin y, and they also 
])roiiiised to make a thorough invi'stigalion, as 1 will do hero^ and tlie results will 
reported forthwith. If the matter is general, deliveranee is nigti. * 1 st.o})ped 

for hfteem minutes one. and a half miU\s west of Wilder, where 8e(d ion-For(*uuin Smith 
took me to that poriion of his farm when** eggs were deposited. We could tind none 
by general tligging; but wlievever we found, a.s we freipiently did, the red parasite on 
the surface, wt^ toiind tlie, coiuh beneath, with the parasites at work c.onsnming the eggs. 
* ^ ^ I am aware that two yiaars ago this parasite was found working upon tlu^ 

eggs at Madeira and otbrr places, bnt ht*re we havt*. the. remedy almost, as soon as tlie 
eggs are laid, widle in the former instances the pearasitt*. was only discovered in tlio 
spring.’^ 

It is brij^bt red and oblong ovid, as seen in {.lie cngTaviug. Tlie TarJdna 
fly (TacJt'nhi (numyma Kilcy) attacks the locust, dtqxtsiting one or more 
eggs in the batdc, at the insertion of tln^ wings. Tite young of the lly is 
a large while maggot. (See Plate LXII L, l^dg. 3d, for the maggot of a 
similar fly.) 

De !]('!' I pihm. of thv 'J'ochiiHi DOirffiot. — The following dusmiption is bijsed on thrt'e speci- 
Tueiis re<‘t*ived from Mr. A. AVIdtman, of Saint Ifaiil, Minn., and said by ]jim to lia.vo 
l)(‘en talven froni the Ixxiy of a gi‘asshopper {<J. -s;>/v7/es). dim body is llattmmd, (ivliu- 
drical, ta])(a'ing smbhudy toward (‘.ach end, tlie Inanl-mid hc/mg moI'(.^ ))oiiit«‘d than tlio 
opposite <*xt.i'e,mity. The s**gmeuts are (piite distinct, with raised ri<lg<iH. The Inaid is 
minntt*, om'-ihird as \\ ide as t.lu' s<‘gnient iiehind, with two h!m*k hooks, t. f., the man- 
dibles. The larva' (^f (Jie gmins lack (h<b lit.tle slender luhei'eles forming the jaidi- 
mentary antenme a lid month parts semi in .\jtth(nni/in n\n\ Mio'tn, IxMigih, .do inch. 
The egg is said by I0h‘y to be ‘‘ova*!, wliift*, and opaque, and quite tongii.'^ 

Tt is tins tly jn’obably \vhi(!h attacks the iotaist in Nie W(\stern Terri- 
tories, and 1 imiy mid to the a(*coiints of its Jaibits given by Profitssor 
Iviley (S<‘\'cnth Peporl, p. 17<S), tlui following st;nm.m*i!l in a hotter from 
Liontcuaiit (^nqnaiter, dated (kintp IJobitison, Xidirastm, necetnber 37, 
l<S7d : 

T ha ve.ofTmi olisri'V' ed a ifv, about t he size- of t la- blow-ll y, of a gre< i:j.Lb nah h'e.d eojor 
•vvitfi the, abfhuit. n tipped with rmi, annoying tar/f)p/<*o(.s‘ sprclin. It would liglit on 
t he ground /just behind (he gra'-^shoppm', Cvud ilie* iuslamil took wing would pouiu'o 
rqxui it, and the t \V(» roll os'erand <-vm'on rin* groimd sliiiggling for ^(wtaal moimmls, 
■^'tien ( lui lly would I'cheise t hc.^'rassboppt-r, I ha.vr c;iug!il. ibciu holb iii ibis act, and 
rqmii e\auiiua.iion of tlm gi-ass1io)q>m-, always fonud liie little rt.'d ('ggs on (be body. 

This tly is said by Pilcy to be ('ommou and dvstriicti vti t(> the grass- 
Itoppers, Mr. Wdiitman writes me I'cgardiiig its occiivixmce in iMinne- 
sota as follows: have opeiuyl six hundred and twenty four grass- 

ho})pers {sj}rLi/i.s ) ; nine of tiat'^e contained grubs (of ilte Ti'/cZo’/n/ lly prob- 
ably) and ten had liair-worms,- 

Jlie locvsl q/f^eatiny nuKjyid , — Anotlnu' lly wiiicli is very nsefid irom 
its habit of devouring the eggs of the locust is the A nthomijla radicuni 
var. calovtcnl of Pi ley. It is (piite similar to th(> onion-maggot and 
radi.sli-lly, botli in its maggot and. winged states. I have received sev- 
eral of tlie maggots from IMr. Whitman said to have been found among 
the eggs of the locust. I give the 1‘oliowing destiriptioii of them: 

Tjirva of Anthoinifia radiairncaloptari (PlutoTAlll, Fig.if).—n()dy long iuid.sleudiW,cyl- 
‘iudrical, s(dt, c*lougatc-CQnicu.l, tapering gradnally toward tlie minute, Im.ad ; theseg- 
lucutH ai'i^ uol vci'v conv(‘x; Ixpmath they arc thicUcne.d to t ake, tlm place of icot. The 
autmnuo and maxillm form slmnic.r pointed tnbci'cJc.s much as in domcHlica, Tho 

ju’odioracic Kpioiclcs arc .situated on the. hinder edge of the .sr'guiejit, and are rcuiark- 
ably long and ,‘^lcndtr. Ulie eudof tiie body twfull aud rounded, tlattmicd conical; the 
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riid li)U) fwct poi'EoT.'S. r>r -wliicli tl<o upper furn'.R u Glej.'O, <gti tliu ]o\A'<'r edjijfo 

»tt sv’uich ai(‘' sitdared >ix aeulo 1 ubeicies. of which flic throe 1 ow(m' arc the lu 

i fic cciiicrol' the 8](>})c arc two small, jn'omiricut spiracles, or hroat liitig-holcs. Eclow' 
this sh.piCy is a ti'aiis\ erse rid^jjc, from which arise fln<*.c slmr]) tuhercltc-. situated above 
llu’ lar^c anal tuhtucic or 1‘cot. .Length alxmt a thira (O/.i'j) otiin iuciu 

J adopt Frofi*,t-;.sor IJiloyts idtaitilk-atioii of this nui.t’dt'of. 

Oar ii^nre is not drawn iVoni s[U‘(‘iiriens taktni in tins conntxy, Init 
copied IVoni Curli.s’s Farm Insects, h is suilicient ly accairate, liowea^er, 
to lepresent onr idrin. 

rrot’essor Uiltfswsh^'s tha(: this initp:p;of; fpti.te eoinnton, and has 
been found in IMiniKcsota, Iowa, Kebraskjt, vari.ous parts oT Kansas, 
.Alissouri, and i^Aani Texats. It bas destroyed, in many insttuiees, as many 
as 10 per cent, ot tltcm?^ These siinil] nniirtfols arc ibnnd in the locust* 
ey,J4‘ ]>ods, cither singly or in varyiipi;' numbers, there sometimes bein.^* a 
*dozen paelved to^mtilel‘ in tlu^ same ]>od. Tiiey exhaust i he Juiiacs ot the 
hiid leave uotliiu.y but the. dry ami disi*oion*d shells, and wluui 
ihe.y are not ninrunxMis enough to destroy. ail the e-yys in Mie pod, their 
work, in breakiij^: 4 ’ open a. lew, otten eauses all tlu‘ others to rot. 

When fed to re])le1 i( m, this niay<fot coulraets to a little Cylindrical 
yidlowish- brown [mpa j case[, about halt the h‘n,i;1ir ot t be onist r(d<died 
aud tulla 4 rown larva, and rotimled at botli ends. P'rom this [)npa j-ease] 
in th(^ cou]'S('. ot a, wet k in vvarm W(‘ariicr, and lonipu’ as the weather is 
<u)]der, ihcj’e issmes a small ifiayish, I woAvjn; 4 '(Ml l!y, al)oHt ometitth ot 
an iiieh Iona', (he winu's ex]?an<hn,a' alxiut oxie third ot an inch, and iu 
yeaeral app(‘aranee r<'s(‘m bliny a diuunutive housf* tly. 

lilt: c^mnnofi J'o sli-Jl ij { S(n'C(t}>}t(t(/,a eeo'/mr/u, Tlat<^ lj\ I — The 

mayyot (Plate I.iX i \’, Fils I ) et this lly also IVaslson lhee,a<i,s, but [uob- 
aliiy on those \vhi('h are addhul. It is liuyia- than tire AtithoiUjjia rmpi;’- 
yot, with no spiiu's arransd ilre. imd ot lh(‘ body: and tiu'; pupiirCase 
(Fial(^ ]jXI\\ U, (‘idaryed) is mmdr lai’pru', truncate at tlio end, and 
lairering towiu’d the iuaid (aid. I hav<^ rec(av(Ml two sp^'cimens, iralt- 
yrown, ot tli(‘. mayyotsot this species, taken iVom th<^ abdoimai ota loemst 
(i.L sprvlus) on tire Vha’mejo River, .New Alexico, dum* by Lieut. A\X 
L. (.-ar}>(Miter, L. S. A. 

77u' liro-liiivil T< (cpiiorioi gnih, — 1 liav(> also reeeiviMl troni ]Mr. Wliit- 
man, ot Saint Raul, .Mitin., a. s]M‘ciimaiol the hu \ a ot I'rlephonis billma- 
tus^ said liy him to lx*, destruetive to the locust. [ add a description 
(;(j]ued troni my tirst report as Hta.Ie (‘nto/iioloyist ot Massacliusetts. 



iCr. 2 . — Iftjad of larva of iico-Vnud Jihjdton/x, vnlo/vjo 


a, Lcp VH^w Cl JJCMU iliHl ])rci.m>r;uuc S4 i^iih*1)l; ik, :iiii.,cnmc; nni, , u, uiu,n:t 

.side showing mp the iiiaxiihiry x>a]pi ; /ji^. labi'it palpi ; /, iirst ])ai! cf IccE 

The b(T*tles of this and oilier spiKahxs whieh Ixdong’ to the family of 
fircvtlies feed on the leaves of forest detaduous trees, ( s[iecially the birch. 
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The larviu, however, devour Huails and insects, and do no injury to 
vegetation. The la rva ot'tbivS s])ecies was id(aitified by Mr. T. vS, KS[)ragtuy 
w ho toiiiul it near Eoston, under stoJies in spring, wJiere it changes to 
a pn})a, and early in May ]>eeoines a beetle, when it eats tlie newly- 
expanded leaves of tlie hindi. 

7 frrir'ripfion, — aau'; l> 0 (ly of the l.'irvii is ratlior long nml slnnUcr, tliickost in tlin niid- 
<lh% wlio.ro it is iihout twi»-n as \viao as t.iio In-jug and sliglitly toward ( acli ond 

ot tin' body, Lho t.«‘riuiria1 scgjinait bring a littlr less than IniU’ as tldck as tin*, iniddlo 
segment. Tlic segments ot‘ the body behind tJioln'.a.d are nimsiialiy convex, iln^ sutures 
between tbenj btung very dee]). Tlie body is (‘overed witii fine, demse hairs, giving 
it a peculiar velvety a]»j)eara.nee. Its geiunal e-olor is liorn-brown, the Iniad being 
darkt'T. a'lie bejol is reanarkably llattened and sipiare, bring scarcely longer lliaai 
broad, and densely I'overed wiUi siiort liairs a.b()vr and bnit ath. d'lui anteninn are in- 
serted on the side of tlie head, and injuiedialtdy bidiind iliern on the sid(.' are the eyes; 
the oceij)ital sill ni e is sitnati'd midway lietween tlie base and the front edg(‘, of the 
head, forming a. straiglit Iimgjnst. Indiind the eyes, ddie an1emn,e are • e n ioiTp rU. .‘iml 
leeeiviMl into a largi'i socket; tlie first joint is very sliort; tlie second j‘'in! In'ii times 
as long as I In' fii'si, a iillle slenderm'. and increasing slighlly in width toward tln^ <*nd, 
wliiidi is ahnijit, and contains a. rudimentary tliiid hunt. 'I'jjo maxillm aiai 

broad, sulitriangnlar, pr<\jeeling a fluid of their length beyond liie, labiiun, with, the 
cud-s hjoad andsuiiare. Tlici [>alj>i (‘xteaul out from, t heliead as (,‘ar as tin' anfi'iime, ami 
are thiee-joiuted, with t fui basal Joint i]nite tbiedc, rather longer tlian tluek, w hih^ t he 
second J<->int is \ ery shoi t,, and oiu'-half as long as U!i<d< ; tlie t !iir<l minute,, riidiuientai'y* 
"idle anterior (dge^ of tdie oeeijuit- l>eneath is <ie.e[dy hollowed <nit ; tlie-eldn (nn'ntmu)is 
oblong, with very square eilges, and is due-iburt h longer than broad, d'ho laldal palpi 
tire tvai-join ter!, the basal Joint* sa*r\' sboid, onedialfasiongas broarl ; siaaiml ne:u)y twii'o 
as long as thielc, and I'liding in a. stiff liair. The mandibles ari^ largi*, stout, two- 
toot.iu'ib th<e inner tootli sitiialt'd a ('onsidm'able di.'-d.amm from the tip. The l.abrnm is 
broad and perfecily srpiare in front, witJi a median note,]) diviiiiiig the edg<.‘ iiito tvv'o 
flight lola\s. idle el\'')eiis is an ill-didined oval, eonve.x ‘irr*a. 

Along th(', mi'dian line of tbo lardy is a sligbllx -mai ked row of short, paler sfriMks, 
more continuous mi llio thoraeie than tln^ abdoinina! segmmfs, forming on oaeli of (he 
bittei’ segments an elongah'd s)art situated mi theanferior e<]gi-. <,d’ eaidi si'gmmit exccqit 
the last. Oil eaeh tJioraeie. a.nd tlie. last abdominal st*ginent is a* pair of lateral oval 
briwvn s]>o!s, }raler in the emiter. Leliind these on I'aeh abdondnal sogment (('X(u']it tdie 
last) is a row of |)ale short li nes, ]dia.eed in tlumniddhi of the sej(:*%uent'. j'davther down 
on each side, is a, similar l'o^v of slmrt lim‘S, wldidi a.re, luiwevor, stihdivided into two 
spots, w'hich mi tlu' thoraeie, si'gmi'nis form a row' of four or five, jeiliMlots. Ih'lwei'U 
iliese, two lim's is a, row of Irhudv dof s, one. on eaeb segnii'iit. Tlie. h gs are latlier short, 
and qnile hairy, ddn* termina,! si'grnenl of (lie tihdommi is about as lung as broad, and 
well, rounded behind. It is tiiree-quarl.i'rs (d.d) of an inch in length. The ])U])a was 
not prevSi'rvial. d'he ]*eelle ifself is sofl-bodird, brownish-ldaid'^ and ri.aldish-yellow. 
Its speeilie, name, ebev) was gi\a‘n 1o it from th<‘. two short, hroad, blaeki.sh bands 

on tlie prof borax, wbieii i.s jvddish-yellow. ddie Inaul is ledd ish-yellow, w if h a bioad 
lilaek band befwiam tin' (‘.yes, ami tlu^ anfenme arc', libudv. The, body benealh is jialo 
reddisli, except i he under sidt^ of the ini«ldh.m»r th(^ tliorax (meso ami meta thorax). 
The legs are jiale j'rddish ;it l^a•s<^, whihv tiie emi of’ the femora and tdir tihim and farsi 
iiJ'c entirely blaek-hroNMi, It is about a thixl (.f*b) of an inch hmg, 

AVlt(dh(*r Ibis TvlcphoruH larva, (bwoiirs tlu'. or youiyg bu vag or 

only tlu^ siclvly and dying locust, is not kuou ri. 

The (iron iKl-hrfilc (iruh (Plate LXl l i, The;. 1 , etdarged), — A poUku’ bccflc- 
.Vrnb, wliicli is sipipostal lo devour (h(i egg’s, Las Iummi rt'm'ivrul from Mr. 
VVliitiuau, it is llic young olbt spcci<‘s of //urpatbtsg and is allictl to the 
larva; of tin* Ibiropcan Jl. (Viwnnj avS (igiir(*d l>y Hcliiihllvg ;uid nuiy pos- 
sitdv' bo the young of //. luoi/iraf/ns of Sayg a vory oorninou iMudae found 
all ()\’or t3a‘, oountry, ]ta\ irig boon colbadt'd by 1 at'Utidtaift Uarfiou tei- itt 
Southoru (Joioraslo aitd, Noriborii .M(\\i(*,o, a(;coniiiig to bo CouUg so lliat 
it probaldy disstroys tin* lotuist wluvri'vor tbo lalbu* 0 (*curs. 

ddio hniy-n.'onn pure, sub* {Tordlu^ a'jifaiicus Id’ini. and (h voriiis Lf'idy, 
Plato LXIII, lag. 0, si o oxplaiiatiori of tbo ]dato). — 1 Itave rtMtoivtul irotn 
Air. Whitman fragiiK'iiis of aliair-worin Iband by him in tlio Pocky AIouii- 
tain locnsty biU, iinfortnnatoly, (minprising noitiior oiid of tbo ariimal, so 
thoA it is impossibio to bdl wbicli spocios it i.s. It is probable that it 
bolonyvs to tfordlns c'u/mfbatxq as 1 have recoivod ono of that spocioKS IVoni 
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J\Ir. Kiloy, ttikoii from (7. spretufi in MivSsoTui. tbo frorjiiGnoy 

of its oociuToiuio in (J. FprctHs^ Mr. AVhitnnin writes, niHlcr (Into of yop* 
teinber 11), J8<b: I liuvo opened six bnndred and t\ventv*four liojiper.*:} 
(sprefHs ) ; nine of tiiese contained ^^rnbs (of tlic Tadiuia !l v"prob:ibly) and 
bm liad liaii’-worins. I do not know tliat the latter has ever been noticed 
in hoppers in this St:ite before this year ; at any rate, it has btaai so rarely 
incaitioned that 1 never lieard of it here. I ouj^tit to sa.y in n'yard to the 
six hnndred and twenty-four {.0‘‘i^‘^'^ho})}Kn'S above nKnitionrd that, they 
w ere probably some of a band of outsiders tliat have come iiitoi lu^ State 
wittiin a few^ weeks. Almost every femate had e,^>'*5's aljonr r(‘ady to be 
laid.’^ The speeinnm of (JonlluH la-eeivanl from I\If. Wbilmau was filled 
with 

t will here ;>'ive a, of oiir mitire t:no\vIed,!^e of the Innr worm, 

both b(‘eans<' the ^vorm is well knowm to the pnbhc, bein<;' s«mietimes 
t]M>n;^ht> by the i/pKU'ant to bo aetuaily a,' t I’ansforincMl horse tiair, and 
iKH'anse it is pivvalent in (he. bodies ot‘ gTasslH>pp(n’s, and has an ex- 
tnmu^ly interesting' liistory. 

Tiie tirst notice of t.lie hair-worm in tin's count ry by a naturalist is, so 
far as I am aware, contained ijt Jdie Tsbitural liistory ot' Waiiiuntf* by 
Zadock '^idiompson. ^r!»e followiiiij: account is ipioteil at second-hand 
fi'orn Cbai les (JiravdA llisloricai Sketch of t/erdmem’ : ^ 

Tju* lit f rallod (lie ha a I:c '^}so Ixdoniijs to tliis ordor ( a/on/oUa), and to 
ttu'. C(}riluis. 'idlest^ ar<' v<Ty (•()ininou in ll;o st ill waforn and nind in all part.,s of 

ilio S(;it(\ 'idn'y a!T* nsnaliy alM.'-nl, Uk' .'-i/o of a lar^’r, liorso-jiair, and an) iVoju 1 to G 
or H irichi's in Irnailn Ifi color, tin'y vary from jniro wiiilo to Jicarly Ulacks iuid lionco 
VO proi>;'J»]y ]iav suvaural HoocicM. vnlya.r Jiolion that’ they trri^final I’l-oni hairs 

^v]dc.ll {a!( troni horsr-. an<l catlh'. and la-conio aidniaiod in I lio u aicr won Id soom to 
In* too a h, surd lor coni l adirlijn, .uid vet. ahsnr<l a-^ it. i.'^, I'ooido aro to hr) found ^v]lo 
h(:li0V(; it. 

]\lr. Girard iulds : 

riu! s.'iiTio po]ni];ir ctpinion is pi’ovailinij; in Pnro])c. GlonJVt havo Ixm'ji nnih'cd iii 
(Iio hody of in,-.oc(s; also, hy an Ajnorioan And oiuoloj^isl , fh*. 'fh. Whlliani .Harris, who 
^^ay■^^ “ t iia.v(* taken ihi*a* or four ot these animals A>id of the hody of a sin^do locust.'' 
d'hoy have Ixa.m found ])y olluu’S within the criidod. (Achchi <(bhr(:vi<(t>i). 

Wo saav' a sjandiinm t> or 7 imdic.s iii length c.aiedit in Mio (dear waters of the vicinity 
o( ItUdimoml, Va. Sc'voral otln’rs wnnas dot(Hdo<l hx- Hr. Leidy in tho ))(*!y;hhorlioo(] of 
o'hila<l(dpliia. Finally, avo may monlion so.xoial sptndnnnKs of dordU iVom Ois'^oji, 
hrouaht tiomo hy tho Unils'd ^Stae'.s Fxpi dit iaoi. (du'dii, tlnn ofoey arc 

t'prcad all over tim Wh'stmu Jlcmiyt)(nn'c. 

Tlie mode of devclojiment of onr common cdr/.vc ( klafe LXJ I J, 

Imi'-. b, ^0? has in^en studied l>y J>r. faddy. f This is (juiln a^ different 
spi'cies from Gortli ns (ifpNfliois^ the <'ini of the body of llu^ I'omalo beintf 
trifurcated, \YhiIe that of bh u/pef/.vvnv is Idiint. Jtis firun 1 to Ft inelnas 
in length, and ap])ears to bo mneh slendern' than (tonihis <unu{i)cns. 

The Gor<(lu8rarlns^^W‘d\ s f addy, is]tro!if:c in a. v<‘ry nnnai’kabltoleyrtMa’' 
A female b iiudies in henyth plaeed in a tuml^tor of wmbu’ o.xirnded a 
string of ova bl inches in length, in wliich he eslimal iMl tiien) weri' (»vor 
0,(100,000 eggs. Di*. Leidy saw the eggs und<‘rgo tln^ protayss of si'g- 
numtafion. On the Idiii'd <lay, the germ ainiearini as an fincly- 

granular bo(ly,'Ain(l by tiie, tenth day t]i<‘ embi'yo w;is coniiml i.n torju, 
Antb a cleft or fissure wdiici? extimds twn,)-thirds (In^, length of {lie mass. 
U})on tlie elevumtli day it; r(\send>hHl a eylindiu’ <loiil)h‘d ii[.»on itseif, and 
the tail-end was subaciit.m 

From tho niindiMuitlj to tho tw'cnric j h day tl»o omhryo nlOTimtuly rcdiari. d and pro- 
truded Mu.i ronfio'ular oi- iihunimi.'xr'y a[»i»oiKlago.s, ami Idio inti'gn.nnan. of Mio aiitorior 

Proc. of Iho Academy of Nhit ural Scionco.s, Idid.-idolpliia, I".')!) and l'''r)l,p, 271). 
t Pioc.uf the Aemieriiy of Natnral .Scdonccs, i ’ldl:id<d]ihia, !>o and 1 sr»() and 
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\]\c body appeared to bo aomdaled, wliirb wa^s so by the tvyoiity-nrst day. 

'* * ^ 0]i t l!o 1 wonty-soooTid day lht‘ anTiolations oftbeanbaior bait of tbo body wore 

vao'v <lis< iiK't, Uio [loslcrioc balf.’ w as also bocoininjif annuJ/it od, a^id near Its exinojiity I 
for tbo first, l iiiio obsorvod ao anal ^>rili(*o and one to Ibur small ('pidornial spinos. On 
Ihi^ t,\V('iHy*fourtb day, tbo tubniar tdavato organ befbro niontioio'd, o<a’n[)yiiig the aii- 
torioT ]>:irt of tbo alinuoitary canal, was altoriiattdy protriidod and rotr/K tod as a }>ro- 
boscis. d’ho ]>rol)(,S( ;s, when fnlly [wolrudod, brongbt into vic'W at its base a sec ond 
eirclo of tentac ular jila nienl s w itjiiri tbo first. On the. twiuny-sixth day the endiryo, 
when ]uc^ssed troni tlie <*gg, jU'eyre.-stal forward by moving tin' posterior lialf of its 
body ricnn side to side, ami it; alien lafedy protruded and rei raeleti t In^ lu'oboseis and 
the two eireley of t.ent.vxeula r blameads. AVIien all the organs were rc'fraeded the head 
}nes(Md('d atrnmaile or dc ju essed snrfaee, and in tbe.ir proirnsion the ex trc'initic's of the 
oui,er eiiele of lenta,euh(!> and tin', t'lid of tln’i in’ohoseis lirst became visible ; as tlnxse 
a»lv:nn‘c‘d, t.ln^ sch'cuicI (urele ot Icuitai'iil.e appcnired, and wlieii tine proboscis was en- 
tirely prot nided, fin' outer .tcmtac'.nhe were dc'c-jdy ix'fha'ted upon the oat, side' t‘f ll«o 
bmly, and Ibe inuc'V cfirelc' ]>] (ft<'ete<l oblicpu'iy out ward and upwaneL (See also Eeidy’s 
Jigiue's and desi ri])t ion in the Anu'riean Jbiioinoloyist, ii, p, JIH!.) 

It is pvblebUy this s))e('ios wltosp habits Dr. Ltabiy fiirthpr dpscrilK-as 
in In’s Fioia and Ibuiita willdn laving- Aniiunls.’'* I (inotc as follows 
from tliis work : 

'Jbe' grasslaajoc'm i'! 1]j«^ nu'ade>v.s lielow tlu' rify of i’bibieb'lpjiia are very rnm'h 
iidVsted will) a, spe e iey of (li-rdlaH jirobabdy lb*' same' as tlie, foianc')’, but in a dd'|er<*nt 
,sfage ot <’evel(jj)!iient . Mmre liian balttliei «rras:sliO])])eis i!i tin- loeabiy im'iitionc'el 
eoniain tbv'iu; but ibvfsc; in elric'r tdaeu'S, as in the Ibbls w'esl. anel muth of Lhjihnlel- 
pliia, aie; oui’e raie iy i 'd'esieei, fe>r f iuivu' Irespienlly mpone.'.d large', nnml.iiU's wifhonJi 
tiiabng erne* worn). 

'I’be. number ejt (urj'd'it in e a<*li inse'<‘i varie's frern om* to five, ife-ir- leugtf) rro:n b inelo s 
to a toed; they eiee iipy a )»osilion in I be visee-ral eavity, wln-re* tbe'c. lie' eoiird ameutg 
the, viseeri, and ot! ea e’xtond trom I lie, ('ud oi’ tl)»' abdoiiee-n toi'naid through l!i‘'the)ra\ 
eve'll iiiK) I he tiead, d'beir bulk and we'igbl are iVe'iejienriy gre'aleu' than all thm sett, 
t>aj'ts, im'Ieuling tie' museh's, ed' their living lialutalmn. Ne\ eirhc'ioss, with this re'la,- 
Uvt'ly imnieuse. mass of parasite's, the^ insects jaiup a.beutt ahiurst as ti'etdy as tiieisc' neil 
inlested. 

'file woi’Tus ai'c niilk-\\ iiit e in e'olor, and nmlivided at the e'X h e^mii ie-s. 'The iVnuile.s 
aic. disteiifh el \\ith o\'a, hut .1 have never obseuwed th«-n: exle'udM. 

Wlien the boelieus ol <'ontaining 1 hescM'ut e‘/.oa. a)'(' broke n and laicl upon 

moi^t, e'arth, the we)i'ins graehndly <'reu'.]> nut and pass be'lowits Miriin'i'. Seuue spes i- 
iihus whie'li erawh'd onl ot tin- boelie-s of gr.'isslioppe'rs asid peiie-t i ale'fl into earih eeui- 
tainc'd in a, ]*ov. I, last August, have' undergone' no change*, anel arc alive,' at thei iireisent 
imie' (Nove'inher, is, Vi). 

in the* Tiatmai (samlirie.ui, wheue tin -.'ja j ; di<', tbe^ weiiius eree-p trom rho body 

a:ui enfer the earth, Ibr, suspec.ling in i.j< I ;«■ nt. an linin' looking ove'r a nu'mbnv 
tor de-ael gras‘-lio]i]ie'rs, ami, tiaving <li,se'e>vereel live*, hem'ath two oi' tlu'in, several 
im-lie,s bi'iow the', surtaci', I Ibund the (iordii wiiich tiad eeseape'ei from the eeirpso. 

Son)'- ol' Ihc woiaiis juit in wa i e-r 1 i \ enl tor abeuit, tour we'e.ks, and then di(''(i from the3 
growih eai' Jddija j'.ro!iJ\r((. ^\ hat is t fei'ar cyclical de'\clo[>ment ! 

'Iho iiistory of tlio (iard'ms ((quallcus lias l.nM,ai mostly (diairod n}> by A. 
\kilot,i iuid the iblh^\^ i^o• ai^coiuif is condensed iVom Ills momoi rs: 

4'hp eggs (Plate LXH 1, ltio',7^(/) upp laid in long eliaiiis; they are wliite, 
and excessively mimerons. The yolk vindergoes total segmentalaon. 
(Plate LX Hi, Pig. 7, b,) At ( In* elose of this ptnmxj, when the yolk is sar- 
rounded ity a layer of cells, tin', ge.rni elongates at what is destined to 
be the liead-end, this layer })ushes in, foiining a cavity, and in this state 
it isealled a ‘‘gastrulam (Plate LXI i I, J‘bg. 7,C'.) .l>y this time theentbryo 
be<;omes [lear shajicd (Pig. 7, t/); then it elongates. Snbscsjaently the 
internal organs of iligestiou are formed, loget h(‘r with three sets ol stiff, 
spimrlike atdhTidages to the head, wJiile the body is divided by erossdines 
into segments. Tlie head lies retra.cted wilhiu the body. (Pig. 7, e.) 

In hatching, it pien^es the egg uiembranc by the aid of its ce]>halic 
armature, ainl esca|)es into the water, w hme it passes the early part ot' 

* Srnil lisoni.'in Conh’il>ntioiiK to Ivnowicdgc, v. T-'oS. 

t Monographic* dcs Di'agoniicaux (Genre (rordiuif Dojardin), ]car A. A'illot. (Archivcfi 
dc Zoologii* expcrimcutalc cl gbncralc, tonic If, No. I, 1H71, I'aiiH.) 



j>AcrvAUP.j takasites of the locust. , GG5 

its liio< Plate I.XMl, Pip:. 7,/, re]ueseius the eniVa \o ol’ OiO'diN.'^ aqna~ 
licKs it will be seen haw j,n'e:iily it diil(‘rs IVoni the 

adult hair- W’(>r]n, liaviiis- in tliis statue some roseinbijUKM^ to th(}. AcuintlKh 
(‘rj}hahfs by its(*e|)hiilie armat un*, totlie.AV/^nUo/Ure oetloH^ad-worms by its 
alimentary canal, ami to the larva'- [vcrv.aria) of the I'ronotiulr.^ or lluke- 
woi'uis in the natnre of its S(*cretory glands. Put the hair woi in tlihers 
from all tlu'.se worms and ('ven J/e/'e/hv, a. haii-worm mmdi like atid 
easily cotii'ounded with (jonliiiH^ in havini,^ a coi:i]>Icle metamorphosis 
after leaviiif^ the eg^.* 

When in this it incessantly protrudes ami retrai'is its armed 

iicad, the spines bein<>' directsul backward wlicn the head is out. 

Jn iliC first period of hirval life (he worm ]i\ (as fsjcysled in the bodit'S 
oi aquatic, iiy-larva'. d'he vessel in wiiieh M, \hnot })Ut his (iordies 
idso contained the larvm. of Tanapns^ Corcthni^ and Vitironomas^ 
s]]iall <fnat*bk(^ Hies. He found tl»at (sich oj' these larva' contained nnim 
('vous (‘ysts wi til larva'. ol‘ (lordiiis. lb*, then r('aiovr'd tlie larva; from 
iho cysts, ])lacc<l tlicm on the ,cna.t lai‘\ a, and sa\v the larva! hair worm 
work its way into Pie head ol‘ Pk'- j;mat larvai Pir(/uyh iho sober ]Kiri 
of Pie. integument ; diirin.rt the]n (i(‘oss the spines on the liead, r(*\ (‘rsine 
their usual jxrsition, ♦aialiled the worm to retain its position and pmn'- 
Irate ihatln'r in. dlu'U, finding' a siddabh- |)lar(‘, it eanu' to rest; and re- 
ismined imtnoN'able, d'ln-n (he tlnids bailiine’ pi(‘ jiai'ts eoaeiilaP'd and 
foi’med a. ha.rd, granulated sa<'. d'his >ac at first eh^sidy i‘nv('!op('S Pa; 
imdy, then it larcoun's looser mid lon.ue]’, Pm \v(>nii li\i]i^e*in theanterior 
])a]'i. Pm front/ ('ud ot’ Pu* sa^e. bi'inp’ piobably ne\ er <*hased. In thislirsl 
iar\ ai st:U('- tlu' worm is aidivi'. 

lit llie seeoiid lorrol period Pse yonij.e hair-worm lixa's mopoidi'ss and 
encystisl in Ph‘ iiuic«)ns layci* of P,u' intestiiH'S of small li.sh, which pwy 
on P.h; eiiauhiixa'. A minnow, foi' ('xamplc, swailowin.a one of Pa.'- 
aqua, lie- enat hirvas, tlc' (‘iieyslod laiwa bec'ona's set tVei' by the ]>roeess 
of die'estioii in t !a' stomach <»!’ tlu' tisli; Pie c>'s(- di>solviiie; lh(‘- ,\()inre' 
hair-worm ils('if ixaeomes (Vet' in the inli'st im'. oi' its me\ lar^l. Imfue- 
diatidy it iieyhis to bony aided by the spin(\s ai’onnd the head, into the 
mm'ons membrane- lining’ tli(' inner wall <d* the inlespia* of t he lish, and 
then beeonu' (m<*y.^fiMl, tin* worm itsi'K'ivine motionics.s in its mev home, 
wiPi its head r(*tract('d and the tail rolled in a. sjiii’ai. The cyst is either 
s[)herieal or oval. (ITate LXIII, Piy:. (>, (/.) 

77/e rduni to o free state and an Offioitic- life oeaairs in the sjcina, live 
or six nonl hs afler the si'cond i'ne-ysl na'iit. it tlam Ixares Piionah its 
e^-st, and pass{*s into Ph' intf'stinal cavity of Pm lish, and IVom tlient'c 
is carried out with the f;e(!(\s into Pu.' water. On contac'l; witli Pit* water 
;Ureat (Tringi'S take place. Pin' niimerons trans\eise I'ohis in Pu^ body 
disappi'ar, and it bt'comi'S twiet' as !on^ as bi'ibit*, its head anna tart', 
disajqiears, tlie Imdy ht't'ojims swolh'u, milky, and pu!})y. It lemains 
immovable in the water for a \ariable jieriod, ami then iiua eases in 
size, the intertninent ffi'ows liardt'iy and w la*n about two iiadn's loiqit it 
turns brown and begins to move. lh*ol>al>ly Pa*. Iiost tliflers aceordin^j^ 
to chamm. Most of those. whi<‘h have ociained in Ihirojie reside in 

' Mt ni.‘L,\' brr(i bt? s:ilil that in tbii J/^rz/w'-s bair-wonii, w'fneli al^(^ li vr.s in i ns(*(’l s, an<l is 
<>!' tln‘ sainn ;i;(‘rn'.rat apjiiairanre* as tin*, yonn.i; winai Jialclnsl is noL aunnlate, 

iia-s no ctyaialic ainiat-uo-, wbilo ibn body is slniri and liiick, Iho tail idnnl. i 
niarks aio l»as('d on stnno drawin^^s of lino and mibryos of a- Mn'mis niado- by Mr, 

.JaiiHss If. Sini'i'ton, in ,jona (May, Is7()), ainl kindly ^ivon nio by biin. 'flio foiiialo 
k<'ni(al a]>portnro is sitnatod in Iho niiddio of lln^ body,‘%v liilo it is piactst al Iho* end of 
tiio ])ody in Cordites, .baidin^^ out of a idoaoal ebainbor in whicli tlie intoslino and two 
dilferent diiots (inalo or foinale, as the caso may bo) lorminato, lh<i oomuion oxlornai 
aporture being ano-genital in its nature. 



666 


REPORT UNITED >STATES GEOLOGICAL SURVEY. 


carnivorous beetles, siieli UvS diflerout species of Carahidre. They live 
iu or aroinid tlie fat body, and soinetiiues tAvine around the intestiuf^s 
of their liost, and linally j>ass out of the anus. As the carnivorous in- 
sects arc liable lo devour the larva^ of otlnn’ insects living in damp 
places, it is not dilVicult to see how they should Ix^eome tenanted by 
young liair-worms etu'ysted in their vietims, biit why they should be so 
common in grassljopjjers is not so easy to deteniiiiu^. Grassho})pers 
probably talo* I le‘ ]iii{uit(^ larvae with their food, and fields nn'cntly in- 
undatiMl are of e<uirs(‘ moje liable to abound wilh theui. They also 
liyeiii tis]} and frogs, and “ Uit siiig speaks, on tiie authoi'ity of Kirklamb 
of a young giil in Ohio who had i'Xp(‘l!e(l /ca* aifo a irordius It 

is the iH>|Hilar laaief in Iturope that they live in man, and that tliey 
may be intro({u(A‘-d in drinking wat er trom broo];s and ]>oo]s, or in eating 
Jlsli not ]>roperly cooked. In tidsc'ountry tliey seem to o(‘cur not me 
commonly in th<‘. bodj('S of gra.ssIi<)j){KU‘s, and a,n‘ usi^bil in ke<*i)ing them 
in elie(‘k. 

Iksci'lplion or f hr sjuvhs orvurriiuj iir the United iS'i.dc-e — Tlu^ following 
vlescriplions me takmi fr<im \dllo(,\s Monograph, and embrace all uj> to 
11ns time known to inhabit this m)!n!try, a few notes of my own being 
added ; 

(Jord'h!!-! aijit(!(tcu>s f nin (Platt' fW lII, fio-. 7, a, /', /. aiai /r).“~Ani('i‘ior taul roiiiHltMg 
ilistiTU'Py s\\'(j 1 Icii. iNisOa iur <'\ l ftainly ot 1 ltt> uia !r Uiloliat <.*, rtaan v ; lolu's 
a isl innl ly lioUuWval witliiii and atuaMiaiUly ]>iovi«l;'d \s i<Ii papilti'O ;i (ansf.<*ni>siiap{‘d 
loltl ot cpi'fa-nds lan«“a(li thn {nu)-;:'t‘Miial oxlrtonity td' tiu' 

Uanaln Inmcan'd laapcndiculaily (t) 11 k' axis: aiio-g'.-aiit ;d ojtt'niiiL;' (‘ciitral, siiiioiiTnleti 
xvitli a ]'i'd4]isli-l,i((vvn circU*. tn'in'j-al at it^-n xaryin;;’ IVoin nidk-wliit.o to brown; 

a horny, transiiarmt (‘a]) and a d<‘rp-in'o\vn I'iji/y at tlio auiciior oxlrnniily ; l)ody b^'- 
s]irinlv](‘d wil U nniiirrons cirrnlar s|»ots (d' a. yr-l ‘o a ish-w hit o. r,pid( raiis snuxd h, divitl-Ml 
ijd o loz.aj<;('S l»y Nalinjit liin-s crossi !)».•; ohii<(ni‘ly. 1 linwnsioijs very variahU; ; Icno'td.^ 
cf.ntiniott'i's ; hrnadili, h t.o 1 Jni)lirnt‘t<T. 

JlahUdt : rj.ii'4)}*o and Nori h America ( J .oidy and GiranU. A 7i)alc of this spc(‘if‘,s 
(!rf/lhhi //ryA-c/^cs' J unc d, J 'it tshnigli, Pa. (U. i', .Jdlsoo), amha lemalc tVmu 'fojrs- 
i)«'ld, ]Mass., me in the mnscnm of Ujc I'cahody Ac.’nhany nf Sciemsi at Salcfn. \ have 
rcc<dvc<l a r<‘]4ialc of this Np<-ci<-8 from Prof. (J. V. th!<\\y said to have heeti a [jarasite of 
Cdlop/cniiH Hpnht^ in ^Missouri. It, is i>rohah]y comnnm ‘iH over the country (‘ast of 
tho j\o(dcy M<)ii}i.tainH. 

rnmliuM llucefKi^ i^eidy.-- •idostf.'taor extreniity of fin* h*ni:i](‘, obtuse; that of {In' nKih!i 
hiio])ed and tnniisljed wit li [>apiliax Jicnyfit, r> to 7 iticln'S. (laddy), Lswex County, 
New ^'oik. Diesinii; eat<-.H it. airjong tdie fv\nonyines of (iordtio^ aqnnfitu*.'^. 

(h>r(Hi(H }'of)(i:’i! Its J a*id y. " ■ post r-rior cxi I’endty .‘i lit tie <‘omp!'ess<'d and old use. Body 
stiir, marked with transverse^ lolds 0 inches losjg, JV.mhe.rton, N. ,L From a. ji^rass- 
]iop})er (ficidy). Diesiny; l iders it to (U//iu/ic//>;. A feandi? which a^^rt'cs wit ]i 

Uiis spi'cies, lumi the body of Sii-nopclmaiti 1\e<elnta Thomas (idendilied by Mr. Idannas), 
^Vahsateli, I'tah (Ij. Ik Undwu'cker), is c(*utained iii the' museum of the Peabody Acad- 
emy of Sideiiee. 'Dn't ]»ost«*riea‘ <‘\1 remity is conpu’essed, e>'<‘‘“P* •*^1' the extiaane eank 
Avhich is ey [iiidn>-a 1. d'i)a am>-i;enital oritie*' is sunkefu 'I’he l)«>dy appears us if iri(\e- 
nlarly Siepneiit cd, heiitu; nirfiked by 1 raiisNsusey im]»ressed lines. Head coifn’ul, more 
acute tjjan ifi afpmitcus^ ajnl ]>a-ler. Tiiis .spe.eimmi was 10 ineiu'S iunp;, of the same 
size jiiifi pi ()])nrt ions as ii. (upiatirns, and would at' first he mistalo'U for it. 

ihsd'essor la id_\ sta.fe,‘' in the, Anaerican I’.nlomolo^'ist (ii, 101)t)nit a iVinjih' of tliis 
speei(‘S, ahou!: 0 inches hmg, w.a,.-, hnirid parasitic in a ^^rasslioppiu', Orda linm/e fjr<(cilc, 
in N(nv J(a sc> . 

Gordins snhsjiiralir Dicsin^^*. — Body of tin; male hnnvn ; tliat of the female aUonti- 
nf<sl in froiit, of a < h'ar brown, brilliant, iriscsl. Dead sarrou nded with :i rinji' of an 
ohsenre. brown, (knidal extrciifity of tii<‘. male, tei'miinite'd by two <li lobes, 
spiral. reeur\«‘d henealli, smofdh, joined to their hast^ liy a membranous fold ; that ot 
{lie femah^. obtusm a lilth' i:empTC‘ssed. Diineii.sions of the. male: Lengt h, h inch<‘s- d 
feel d iiielies ; i !)n;kness, .p ( of a- line j f 'malty 10 iiu‘h(‘S-d feet (5 lines ; Ihiekness, I -J oL 
a limn 

Jtuhifal : Common in a pond hd.j mih's west of I'ort Riley, Kansa.s, wliieh would. 
plai;e llu'. hitbliet in Central Colorado, wht're it lives in company vN'ith Siredon (llam- 
nion). jiiixsitpt, wlio ma<U' the sjiecie^ known in Idt.iO, rt'fei'red to it a (onv/iay, which 
laudy had nu'iiliom'd wiiliout a sjieeitic name, iu IH.kT. 

(fOf'diun /(('^rinlns Bair<l.* — Body fuiiJiwed witli citsssdines, attenuated in front' and 

Proceed in ^'s Zodi<.)^icul .'^ocit'ty .London, dl, })1. xxx, f. G. 
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with ciioiilar wrinhh-H of a. hvi^*ht hrown, ht'sprinUloh wilh hrood apohs of 
"in obscure brown ; extremities of the body biaekish. l^(m;>tb of the lemalej ll j inches ; 
tiiiukncss, about one-half of a line. Nortli Aimnica, IV.itish Museiun. 

(rordiifs rcUnilaiuH Villot. — Anterior extnmtity endiuy; in a sh;tr)> point. Piarnctor of 
(tin boiiy increa.sin^'; from tbe anterior end to the pusterim- exfi'miity, whieli terminates 
Pi a truncated jioiiii. Ano-peni f a) a pert ui e hfoa<l. JMa ix>on de()\vn. A.dorsal and ven- 
tral hami of a darker l>ro\sn. Jlpidennis areolattd; areoies formin'^ a mP-^AVork, with 
irieiptlar and nmapial mesi^(^s. bavinj.t mean diameterof lt> miilremr> of a mirdmeter. 
\ -inpdei liorder of small papilla; aioniid tlu' are«des. Leimt h, r- bou t. 11 tm-.lje,-;; tbiek- 
(K'ss, I nii jlitmder. (,’alifori; ia, Niusnim ol Tans (a single imlividnal). 

I hav<; iden1ili(‘d a spei^immi of Ibis >s](eei<‘S from Caliloinia, seiiL l>y Mr. liniry lal- 
wards to tlie. Museum ot tiu^ Peabody Aiaidemy of Seimu'e. 

GonVnis variuH l.eidy (fdate J.Xi II , the', d, ).— IbMly very Imij^', rdifm'm, atteimufrd at 
each exl-remity, espei.'.ially at the anterior ; of a. dii-ty-wbit<* yellow i^li-hrowm aisn a erv 
'oiack, sirmin< 4 , ai'eolatisl, aje<de,s irreypiLiily jemtaeunal. Head surrounded w iiliatiob- 
.-^ciue brown or black rinu', otdujmdy tinm-atexl and terminatial liy a t ranspareu t cap. 
^dmitli situate*! at, the, base ol‘ tiiiscap. Posterior e>dnmiiry of the male-. leJieetisl, ter- 
!e*inait‘(] by two cotiie:.',!, i‘ecurv**dj obi usr, and *b\erpent lola's.*^ I 'osler'mr rvt nanitv 
of the temale tiilolaai, Jobes alum.st i'lliptieal, of \\ hiihi one is strai;^hter tliai) tlie- 
other. Lenptli of niahe ba; f, iuela^s; lira-kness^ ^ j of a liiuM len^ih of a ie.male, b l2 
inelu's; tbiekness, ; of a. line. 

iUihUal: Ve.ry common inliie rivers of Vertb Amerii a '' I’anroeas, Aupusta, l^ehnyl- 
kill, Pehiware), (_)h>e’) va d , also, in 'Im .\i:i‘;ara by AL;assi/, : in the Su.'-’'piehanna atul 
i/ake (Jhumplain liy Ihurd. 

The Amerlemi epeciiH cf — A]{!iotip!i Hie f;r]!us Merniis is 

siiiiihi.r ill t'xtip'r.sl a])[)p:irini(at to (jarcUus. it ililVers proat !y in internal 
'Arnetun\, and in tln^ (‘inliiAo lieiipi;’ nnaniiml and not nndei'ooppo; p, mpf. 
aajor))iiosis. The speoiit.s, Innvever, are parasiiiit in varions insetds. [ 
i|iiore the following’ kt(‘bei'ie. eliaraelers (Voni (hirnsks liand-lvOidv of 
Zedlo-xy, ,f;’i\int^ a, I’ree t raipslation for tUv ti.se of the Aineriean sludeiit: 

tr'a/v/b/'.-. — Ifcail watlioiit yiapiliie ; a slu.ut a'sepinij.ois opmiina int o t In', eel In lar (am- 
n-nts id' tin* body ; male, with I'oi ked tail; genital oj*enine- helweim tiu' forks; no 
^pieiilum, hut. with spines; fmtiah; oiK-niny,' on the end of llu* l.ail, e.nt ire, two or tiirce 
jiointed; wii Imii t any latm'al t^xpran.-ions (seitmi I'ehler). 

.bk r/a/.v.— ' j lead be.set A^ath papilhc; a lonij; msophaeal lube, sunlc in the cellular eon- 
tem.s (d‘ the body i i n ! esi ine ; nudt^ with am undlviiii'tl laiPeml, with seviwal roAvs of 
pa]filla* and two sjiicnhe ; female, i;rn it ;il o])tmi)i;r in tlu^ middle, of tluA hodyy with iat- 
eial expansions. 

In ])f)tli <jd*iP‘ra the, iniestlne ends in ;t blind s;u% llitna} being no anus. 

b'';'?7a/s' c/m/ya/u' 1 jcn‘dy.r— VellroA isli \vtiit<d ami from b toe'iiielies iulenetb. X.-av 
. ler-ey. 

Mivnid' crusdcaud'iUi Iwiily . 1- Pure wl; ito, Avi t h a ]amuli,ar fnlMOcmlar- jliiekrnim;' of 
die inreL;ument upon the. caudal ext remii \y .S imdies in ieuyth. I'hiiadelphia. 

-i/ena/,s <irK mi HU la faddy ,y i’\'mal(‘. P‘)dy libform. pah t'nseous, naiiower antiuaorl v. 
Head eoiiieal, hiineate, \'iHi the mouth siinyde. and unaiimal. (‘amlal evlremiiy 
■ liicker rlian (he- head, (dit um ly ]'onnd<‘d, ami fnrnislmd Avit h a minute spur life, imma-ss 
b>’U<p ts^ d iiudies X 1 ! ues ; eeji'cilie mid a 1 moutli, ; a simrt dis.lams; he do w , ' . 

Miiddle of bmly , ; n. :ir l andal end, ; mnero, hm;i', thick. Para-iti<*. 

Ml I he lai’vie <if t he coddiin*; moHi {< '((rjaKfijisa jiumaia I !a). 1 Mii iadel phia. and Lauej [.daud, 
•h. V. j h'ofeesor p! ley inform'-^ me* (hat ho liad previouslv to t he puhliea i ion orihohessor 
1 .eidy 's art iide. fomid a ha ii ■ worm iu HuHkkI; . fa ■■ ild’.i’ a. ' mrm. I’rojbssoi Peidv has 
‘d.Kervi'd a wliite hair~wo[-m (M(rtr,i.s sp. ?) i- ■' i*.e ■ (hr fhnoiina yia-'idmptier, 
carvltaa ((juich \\ liile t.lm latler w.-js si ruye 1 i rp;' in a ditch iiilo ^^'i^i(dl ir ha,d 
jmiipi'?! from 1 m i ne; alarmed. Peid.ap.s iu this way w.* m.ay aceonui (or t h<' ore .csional 
oijM-aeaiice of a Ohm<dnta in a. d ri n kiuy-l I'oneh or a puddle ou (he road. (Amei\ 
in VXk) 

‘In liis artiide, “ d'hti (',anlia» oi- haii-worm’' (Amiuiemi lAi ! oiimloy ii, PJ.'h 
‘ Profe.-sor Pcd<ly des<n :hes, umh'r llu' mime <d‘ (Ittnuau Umailahalin^, form a', bich 

hr regards as a dislinci stMudr-s, boniir ,slrud(*rer than the, true, carias^ w ith ! lie foilvs of 
ti e, t ill two or rhreo time-s the lenyddi of tlie, thiekne.ss of thr. body, and Hie lorks do 
Ae-t; iuchude at their base- a (‘Veseeiit ic fold, as in the foinier. d hr genital [)ore is a 
kith' fi) advamamd' (lie, division of the tail. 

t Ih'oeeevlinys Academy of X’atural ^eimiees, Piiiladeijibia, v, ‘d'hh 

- flu'i same, [>. 'iub. 

'> broccedinrs Academy ?vi«nrad l^e.ieneps. Idiilade.lpbia, P-TA, i t. 
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locust Tuuy l)(‘, luost ellVctuuHy dealt, w iUi while in the, state. 
Jh.mnties should Ih‘ ]>aid by the ddiei'eut States and Ttu’ii lories, 
as is done by Thiropean goveniinents. As tiie e<:;.u's are laid very 
eJose lo^ictlier an<l only an inch beneath tlie snifaeia the toj) soil nu;_!;]i! 
be j^atlHU'(‘d into lu‘a])S and lieated throiyi’b by bonlires, or }>ass(Hi 
ihrouij;'!) erushin<;' mills, or the (*< 4 '«:-saes picked out Ity women and (?hib 
dren and liberal bounties be paid — so much a busliel — l>y town or eonnty 
inspe(!tors, aaid then buimed. Deep plowing- and lieavy rolling' are very 
ad visablo, and, on the other lia^id, liarrowiin^’ theta^hl in antumn so that 
the e^‘4‘'Saes Jiiay be turned np and exposed to the tiost ami birds ami 
ho^s and ealtle. 

\Vh(Ui the loenst is still winj^less it does the most harm, ami ean tlien 
be best kej)t within <lne limit s. In Colorado and l Uali, wluax' irriy^atioii is 
praeticed almost entir(‘Iy, heMs ean be Hooded, (he dibdies eau be oile<l, 
and myriads be destroyedi. Od or any ^ovasy siibstaiua' is the best remedy 
in dealiipy w ith any inseel, as itslniidd bo, rennunberfal that ins(M*ts do 
not breathe air tlirouah the mouth, l>iit inhale it thronyli small o[)en- 
in<ps (sAjiiraelesj in the. side ol‘ (h(‘ body ; irilies<s holes are ('o\'er(‘t] with a 
thin (Urn otoil or ynsise of a-uy kind, tieey die at ouee. i>v takiuL^ em 
(U’<pdi(* measures; ( he larau'ers ot < hhorado. as will b<‘ see)) by Mi'. Hyius's 

lettiu'ou p. , i)j the spiiiyi of lS7b (hleelually destroyed tin* youuy 

bi'ood. Fowls should also l>e tui'iied amo))_<;* t Iumu : (la*, soil should be 
rolled so as to eiaish ({le.m, ajid tiioadues du.a‘ and tilled w itii sti'aw and 
set on finmind tiu^, locust s driven into them wit h switidfcs, oi' prairit*- 
tirces be, ]i,yhti'(l in a eii'de around t)iem,aml llie locusts <ii'i\ en intothein. 

in Coloru'b) a y;Te<d deal of i)i.i;eimity has b(‘en (^viiuaMl in (hsilirru 
witli tli(‘ lomisf, as may^ be seen in readin.e:’ tlu^ two follow]!!^ (‘xtraets 
Jfom (lie newspatuH'S, wbieh contain some useful ]>i'«(.di<*al i touediiss : 

Tin's is ho\v^ ni(' raraua-.s of (aUor.'iUo <U*al uitii tli*" : A loo 

is1n;rt-iroti box, ojxai at lla^ top, in .swuni; close to i la; ^^^roiiiul, bel \vo<-ii two \vl)(;e!s, ]>y 
’vvhicfj it i.s iiioeeU ovio; lht> ibid, Iwo or tbret; i<.'ei above 1 be (op oC tia^ Lae;, 

aial l)eialino t'oi‘\Yai<l froiti file, rear, is a, broad sheet oftia or .sla*el-iro!i. Wlaoi in use 
a. tire is built in (lie fiottoju ot tho riirnaee, Yvbi<li is t hen ])ns]ied ai^ainst tla; wind, (be 
osanlianoi no’ vvini; or sai) takiiij;' tho .hoppers a.s tia;y ri.se, and fe<.;din*x them in tin; 
liana's 'm a luirry. Sometimes a miniaturo wiiaimill is add(‘d to I la; oiUltl, and sneks 
in all llic hamsts for yaids and yards aroniid, destroying them by millions. Millions 
more ba\ been di’owned in iri’igating dUcdais by cunningly -devised tra))s w hich pie- 
vent tlii'ir escaju' from the water, AVIulo (hey wen** young and ami before tlieir 

w ings ^\a:re giown, scNO'ral tons of rlami w'ere destroyod )>>■ a eoniidi'nce game wdiicli 
(lese.rv('s des( 1 iptioii. .Bet\v(*<m tin; young ho}>]M;rs am I the young wlaaifc long rows of 
dry sfraav wans; stJ own, wdiicli soon laM-amo literally hlack and alive wd(h the writ;- 
gling little insects. Wla-n no inon? lioppers conld he aeeommodal (id, the sJ raw^ was 
Jired. Arjotber device was to drag ovt-rMio hop})er-inb‘H(od iegi(H)s a tarpaulin jih-nti- 
fiiliy coaled on the niah/r side with coahlai', which i.s instiint deaih to tin' ])esls. Stib, 
with all these disadvantages against theny giasslmppers are a[»p'e’(n)rly as nnmeneis 
a.s <v\ <ir. 

Xlu' farmers of (k»loi a,do are ])usi]y fighting th<i gTasshot)[M*rK, w biclr ha ve appea.retl 
in imnnmse HYvarms. A hUlea' from l>euversays they ^‘sluira; them down the ditches 
with water, gather them up in JH'a{>s and Irnni them; for the waita'r will only colhat, 
and not drown, (ht'se very vital pests, d'iu'y set cans of oil, d ri)»[>uig slowly, at the 
luanhs of tluiir ditcln-.s, and the- sliglitr'st tmieli of th('. oily lilni, lloating dowm wdth llu’ 
running water, destroys (ho young gi'a.sshopper. ddiey drag tlie gronnd witli huge 
harrow, s, (-(.ivercd w ith hla/ing brushy a)jd the fla,me scorelics its tiny millions to d<;'itb. 
Tliey thaw ]»atMns or platforms smeared with tar along the iields, and the insects, try- 
ing to ho}> aver, fall on tiie tar and stick t.here. Witii all these devices they only thin 
out tlie unwelcome visitors. 

The following pertiixmt remarks I fiiitl in an (Hlilorial in the IvOcKv 
Arouutain News, Novemlier 2E, 1870: 

The farmers of Colorado Iiav^e demonstratid ( he fact that they can suecessfiilly coi'U 
bai and eointner the young grasshopper, ddiey undertook the fight w ith extreme re- 
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h(ft;irK‘o, )>iit Uto- vicfory wiU) Idss tliwn linlf tho. tnmMr tlH\v cxp^'ct^d. Only 

j j,<,se who j<‘;in‘d to jdjuit last sprhi^j c^r those, who pl.-iiit(‘d so lat'o iJiat tin' ilyinir 
^,v;trins in An^tisi ran^ht ttieir unripened ^jairj, i\ii\ now niourniiii; the lack of t'-ood 
( O'ps. H‘ tiioy now had infonnation that- «;'rass!io])per-eous am (h'jv(tslfed jnentifnlly 
a; Laramie Plains, tlie. S\a eet water (huintry, or Upper (Ua-en JUver I'.asin, none would 
late nexi spiiiiiL:. All erops would he put: in early and harvest ed in duly, heean.se 
;L,.y would know that if swarms of • — ! oop, i «. Latch in any o( tin* I'eyiojjs inmnal. 

]ie \ t spj i ny t he pr(' vail i Jjy winds v.ii! i-:-.. 1;, to l>rin;j; their d< \’onriiiy hosts diovn 
5 , 1,011 Colorado ahont tlu^ second weadv of Anynst. i>nt we do not kiio'x whellier am^ 
tliose e.onnfi'it's in Aiioust, Se])tt'niher, or Crjohi-r last or 
not. So i'ar as that jnatter is (‘otuanaied, we are/pist as iyiioiant this yoar as we weim 
ill the fall of iHld prior to tho tirst and most astonishiiiy inva.sion of A uyiist , L^'h J, 
ConsiMjiient 1 V, half Hie fanners, instead of i"-.: in I"- lenavy and Mai-eli, will ]mt 

if otf until May, and tlien ti nst to Ineh. If !:<• yi i :i<'jipi : eoni<‘, all riyhf ; ij* rhev 
do eorne and eat np the. barley ami wheat in the milk and t!u' ('oni when tiit' rasseis 
are shootiny. theydl enrsi^ tlie country and their own hard fate — laziness. 

,\^lthon^di tio one can tell now with juAssenf liylif, oi- rat her darkmsss, xNdicllun- or not 
ll\ iny swarms of ;^ra,sslio[)}>m‘s are to sniiiryo Cohn’ado inext fall, w'e arc^ all )>iet tv 

certain that we will liave. jihuity of youny; ones in the spring, and t.liat somr (uIhu' 
eountry will yot them ‘Cm the winy ’' in the fall. It will prohahly he S«;nlheiu Kan- 
Indian Tea'i itor\\ or Texas. They may re,a<di Sonih western Missouri or A rlvaiesas. 
CoustMimuit ly , tln‘ Au'W"! advises (he pi'oiile in that dire<d.ionto jdant early ami mainly 
of 'Tops that will IxAiaiwesf ed hy the dtph of .Lily. d'h(' y i Msslaipja-rs t hat liateli here 
wii! tiy two or threi' wmeks earlier than lliose. from hiyher latitude and altitmUx 

Till! nu'ifiers of Ucdorado ill USTT) wprt‘. tpiifn snotuvssfii] in conibatiiijL^ 
1 !i(‘ lotaist. ht'st acc.oiiiil (>r t InMr niotlc of liy lit tinan apfioars in 

[.u*N<‘\v York Ti'ihniK', IVoin th(‘ laat nf Mr. fl . 31ax (dark, of (Irtadey, 

li!(l.‘-ed. norxvit lisfaii'Iifiy Close naCiral haiTiers to (la ir proyre'is eastward --(‘linnite. 
.itid soil— -it is imrdiy sale ! ■> a'';'^er(. thait. 1 lie_\' ma>' not. roa'di mneh fart.hei- inf » (h'f 
oMn wSl atcs lliaii tliey lia V(' henU id’oro siiee.'eiiefi in penet rat iny. 1 1 i.s I rue t lu'.y I hiH'e 
>11 a diy' (diuiaae, hut tiny eau I'xisraml per [x“i,uat<* t lieuise] ves j n a. wid. one ; t h(‘y 
j.ivtir a. dry sands or yiavelly soil in wjfudi to dej.osi i t heii-eyn..;^ hut. t lie cojid it ions not. 

ST favorable, fljey will lay tfiinn in iie.a\'y wtd. Koil, wiCi no appanmt injury to 
tii 'ij' vitality. Th« y hav(' hf'cn known to hatr-li in Ihi.--, vieinity on the inaryirj (,f a, 
i'lke. rn soil .almost maishy in it.^ texinre.. 1 h.ive myself known tliein to come forth 
ii! ;ii! appa.ienlly perlfelly healthy condition from soil too W'et to ]do\v. 

Wliiha for f.iie nai.sons sid. forth, sve ea,n ha viMio ynait fait!) in ans' method of ymieral 
da- U'liet ion, tliej'e are nneans (d' defense! svlii'di ar timesan.^ \ ery itferjive, ami wlnidi 
.o'c always wor t h tryiny. In Ibis State, onr main rcdianen is on water. We surronml 
our Indds with (iit<dies, and into I. lie sv.atei- wa^ drop ln'ro‘-.(n)e oil, wliteh cosa.'rs the snr- 
r.irr and kills the yoiiny grasshoppers at. the (enndn When lin y depo.sit: in tlie 

field >, as they fre'juenjly do, AVe. wui' h for their h.ateliiny and sea Mm- straw over them 
as t iu\v eonie out of tlie yroimd, amlimni tlnmi i f possi lihi liefoie tlnyv yet; seattt^red. 
Wiieri yonny yrasshoopers atirnd; a eroji they yeiierally do so in fi <‘om|.iaet body, inneli 
Ml the ihrm of a line of battle, and foi‘ a. short time at^ hsast after strikiny the veyeta- 
Con do not; S(‘a,C,er, hut ('at the border e!e;in as they yo. At sueb fiitU'S they are. e.asily 
roved, and any iarmer w lio has slra.Av^ .slaeI^saMd te.ams <*a.n, ilCpiiek and eneryet ie, 
y^ana'aHy s:rve ids er<»p liy s^ireadiny sf ra w on the* advaiiciny litm and bnuiiny thein. 
V\ ih n yi'as.shoppers have invaded a held of yonny yrain, or havr*. hatelnal in it , and 
itave lieeoim^ scattered tlironyh it h(d’or<‘. they have* been discovered, then, another lino 
<d jnfiey must he jnirsneii, and one jiol so em'tain <iL’ .su<*c.(‘.ss. Wo use a hre'-'inarhine, 
wfiieh may he dieseribed as h(*iny a net-wank of lieavy wire (leh-yrajdj-wire is yood) 

‘ 1 -eii 1 miners of iron ahont 4 imdn‘s hiyh, upon which straAv, ('oat, oi- woi/d is hiirnt'd 
as the niaeldne is draAvn by horse.s attneju'd L.» lony rods, ineetiny at a [mint 15 nr yo 
f 'd.. in advance of the maidiimn 'J’lie macliim-s vary in width from H to \2 it td/ in tin ir 
ami are about feet (ha*]) fiaiin fi'ont to rear, willi a. sherd.-ii-on cov(*r altaelied 
b> Lu*. rear and raised from 1 to 2 fe<d. Idyii in front to throw tin? llarnes dow invard 
'-ionydi file nef-woik of wire as the machine jiroeeeds. This kills (he, yonny liopj><‘!^^ 
V- cdmut yeuerally seriou.sly in jiiriny the yratn. 

Y e also use a. platform (d'zinc or canva.s, or evmi thin hoards from d to 1(1 fec-t. hwiy 
•i!id 5 ten.t wid<y upon which is sprcful coal-tar with a. broom or \vlnte\> asli hrush, ffom 
'fp.dirnl ofliipiid ready for the ]nirpo.se. This is drayyed hy hand <•!' witli ahorse, 
j ’s" runmu’s niHh*r tin*' platlorm are only a. Couple of irndie.s in jenyth, ami t die h<)])pers 
Jeinp on to the tarred smTaee and slick fast as the fnaeliiip*. is im.'Ved alony. 'i’his is a 
sim]>Ie con! I i vaiice, ami is yeuerally reyarihid as alxmt fo' ('fleet mil as the hi'i*- 
neu.hinc^^^ W'-hile not (osting nearly so much in constnict.ion or bn' iiiun iny -exiiciLscs. 
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KuiosDno oil is a valnalilo wlicnovm' it. is practicable louse it, both to destroy the 

j:rrassbop]>(‘rs an<l to prov(‘ui. their dopredatious. A fi])ooufn] ot oil, kc^pt well shakeu 
up 111 a ateiiog~pot tilled with water, and sprinkled ujion ]nelon-\ ines, squash-vincK, 
or any other ‘jjaiden veg<d ables, will (‘Ifectiially prevtmt their destnict ieni. Jtisa cheaf* 
nifains of (hd'enso and (aesily appli<*d on a small scale. Various methods are in use for 
tiie tlestiuelion of the e;';i;'.s winae they are known to be deposited. Deep fall or early 
S}uin<^ plowin’.!; lias a tendency to disturb and destroy thean, sometinies wholly an<l 
soinetinies only in ]>arl, but always seriously atfe.idini^' tlu'ir vitality. A tlock of sbetqi 
having tin' lun (d‘a. ^laiK'-^leld ofniiiu! last season eonipletely dt^stroyed a large d(*posit. 
of eggs, d'lie. ground was vm y loose-) anil dry, ami tlio siirtaeo beianiung eonipletely 
]mlverize(l and cut u.p with tludr fetd, not one of them ever liatched. ifirds are an 
important :tid in their ilestructiou, atid in loose soils they siuateh ont ami I'.at enormous 
numbers of tiumi. 'riuf nim.di-des])ised skunk, too, is a most desirable t'riimd to man in 
this eont iiigeucy. A Hillgl^^ skunk will often clear an, acre of ground, even in soil, fit 
all giasshopiier-eggs. Ao farmer in the, West who has gfiod sense will kill skunks, 
Tliey de.serv t; to lif^ lu'opagatefl, ev<m if it were necessary to nurse them on young 
eh ie kens. 

Tod<d'end a fnild of grain against dying grasshoppers, alb»gc‘dh(;r dilferent tacti<*s mmst 
be fmqiloyefl. Clouds ut deiisi' smoke made, tioni burning ohl rags Avet Avitli kerosene 
oil, or by Imniing coal-tar or sui]dinr in diderint parts of tiio tiidds, bavt^ proved quite 
successful whfMi thoroughly trical. Sometimes also tlu^y may be drivf'U from a held by 
dragging ropes tbi’ough tb(3 grain, on winch are lital newspapers or rags; wlieu, liow- 
ever, I li(^y am tiled with a long ilighr, and an^ Iningry from long fasting, this Jafter 
method is gmierally of little avail. In tins State tln^ young grassho]>pcr is finr worst 
enemy, our ])iimdpa[ ero[» being Avheat. The dying liosts seldom g(!t here in time to 
injure it. When we came out hero tlui <d<I settlers told us IIk’V only had grasshoppt'rs 
about oucc in seven years ; that season bfdng fico from tluun seennd to lend Aveigln, 
to the statement. The next year bringing a. pndty fair crop fit tiumq they said tln.yy 
usually came evtay other y<'a.r, hut as we havf^ had tlumi every yeax since, they now 
say they gemaally stay aiuml seven yfau's in a pla(‘e. i Valiaps, alter all, the “ tourteen- 
ycau' loc.nsts” wou!<l h«‘an appr(qnaat<‘ flesignat ion : at least. w(' look upon tliem as being 
a. pi'rmanent invest mf'ut, and make our ]>!an8 to ligiit them .always, ^\'e liaw; a fair 
amount of eggs ]tlant(‘d tor m'xt ^aaiv’s ero[>. 

In Iowa the [umuq'S spi'eiol huy or t^l i aw ov(*i‘ llio .siirlaoth 
lli(3 young irisoots wtmid gatluq* under if, and iininenso nnniluq's were 
burned ii]) ill tliis niaiiiKay IMowing is resorted to%tliis lail (]87(>) in 
some lo(‘alities for tii(‘ pnruosti oreovering fho eggs deep, by which it is 
said they will rot. (')ther methods ha\a‘ been useal, such as (aitchiug 
them, and machines have been invented for this purpose. Koiling the 
ground in tlu3 spring liad also boen suggested as a means for dostroyiiig 
the young inserts.'' (Droe, (’onferenee of (f()\'ei*nors.) 

Hoim* iiujiortanf sug-gc‘stions oldi ])]-actical nafure are confaimsl in flic 
following firoclamat ion of tlu3 governor of Miunesotaj lierc ref>rinted 
from th(‘ ( 1 rasNho])per (Jonferenee pamphlet: 

.s rATu OF ISlixynsuTA, IgxFCCTna', Dkfau i mi n r , 

‘Saint I'traly at), lS7d. 

The. efintiniu'd and inerensing ravages of the locusts or gT:iH.sbf)pi)e,rs iu many <.)f tlic 
'FfU lilories ami States <jf riic tdiiou iuive )>ceu fhnmed sullieieiitly serious to Avari’ant 
a meeting fit the gov<M ii<a’,s of sindi States and Territories lor eonsultation, with aA’iew 
to se(*k eongif'ssioiial aid, tu’ otherwise secure eouihim'd action iu resistaiico of llu! 
growing ev i i. Such (‘onferenee has lieeu failed to meet in Oi'toher, Abaintime the 
widfming areaof the a isii at ionsot thesf^ insects in tbisState inducfis mcAvithout delay 
to urge t lie pwoplo whos<A interests are most ilir«‘.edly involved, to assemtile in public 
meetings in their several localities, for the pnqmse of collecting informal ion, inter- 
changing vioAvs, and devising ])lans of concerted action for tlie destnictiou of the insects, 
and tor a common ileteiise against their ravages. Doth the correction of exaggerated 
3 ei>orts, and the promotion of an intelligent a[)prehc‘nsioTi of Ihe actual evil to be en- 
countmed, it is believi d, Avoiild result from tbiseciurse, while tbebopi'. of tlius attaining 
j)racti('ai nuains of nintnal ]trot(‘cl ion laatainly jnstiiies a united and energetic eifort 
in behalf ot an object common to tbo public welfare. 

It is tbo eoncurnniL fudiet of all svbo have given close attention to the subject that 
it is practicalde to destroy the pHNsts in great measure or to insure a A ast mitigation of 
the Avoixt I’Csults, by the tiufirly, coueerted, and jxu-sistmit elfojts of the, several eoui- 
inanities directly (‘onci'med, and the enqdoyment of simple, agencies leadily availal.de. 
To this (Ujd t Iiave taken jiains to col leet, from the most reliabk* sonrees, information of 
the several modes \\ hich h;i3 c been successfully emprioyed, wliicb I here detail Ibr the 
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ion oFali ainl 1 oainostly i)jvnkn Uh* niiitcd and action of 

Uic ^copK' in a inaninl didnisc M;j:ui:»st a CM»mnioii enemy : 

j'lL-.Hf. cnishin*^ of the, insc'cts by rollers ;tml other iin[»]emeiii s, and llie eatchino 

af tlunii by b:jLjs .-nnl Iraj^s dnrinir the season of eo]nda}ioij or mahny, when ]>y i('ast>ri 
,, 1 ^^ t iunr stJiydd and inacliA i' eonditi<tu they may In^ destroyed iu \ asi nund»ei’s. Tlds 
jslhe liist and \'ital step toward tlnar dest ruetion, andean !m* ri-sorii'd to ininK-diat(‘h', 

. the iiiseets beiiyo in the eond.ition named from al.ieuii the inid<lle oJ'An'pjst \arionsiv 
unli! the apfnoat'h of eohl \\ea.tlu i\ 

Seeond. 'I'he. piowin;^- niidtn' d<'e[My of Mie eys^s aiid tin* lltoron^li harrow iii^ of the 
di\\ k»iolls and otlu-r eompai-ativeiy smalt, warm s[)ois wh* j'e. lie* en^^ (h,|,os- 
j(rd. so as to dislodge tlnmi from tln-ir jadls or pods, w'liitdi (he‘>lr(‘ys timii' yaa ininatiiut 
juwver. New l)reahinit’ innno a f jAa»rite resort, for stieh eey d(‘[iosits. ibis juodu'; o(' de- 
straetion is rtatdily available in the ordinary e.ouvse (jf t‘ai in-w’ork. for w hich imj-yioMe 
(Ijrse optM'ations should hr^ delayed till as latt' a jieiiod in the; fall as ]H'ae» ic;tl»le. 

Third. Com[)('rai i vo aetion fur iln* piwsejw'ntieni of tin' piaii'ie-; 4 ia,ss nniil ihepi'optw 
s. ison for its Innmiin.;' iii the spriim', b> nieams of exiendial l)re-.^ii:nds aloiio lownsliip 
l.owndaim^s or oi ln-r larya* areas, lo bt‘. ae<‘om]>lisbed hy means of plowed si i ip, s or h\- 
wide paralhd i'arrows and ( lie careful hurniiij;- of the intervening spae<'. 'flie himiin'tj.' 
ef the yrass tlnis pr('serve.d, when tilled wdh I he, \ on ne- e tJie spruie, has 
heeii found to 1x5 a very ('Itecrtna! means tor their whol‘esa-U5 desnaiei i(nn 

t'ointh. Th(5 plaeiiie- ot' loose straw on or near the hatehin';-]>la.e('N, into whi'sli the 
voiine; inseets gailn'r for in'oteetion I'lann th<‘ cold in early sprint, wlnaa' tluyy may Ix^ 
destroyaal by hriiytt tbo straw at a proper lime, 'ko lids end straw should bo earetully 
Na\('d and not nemllessly destiayved at Uirashlnyy time. 

I'ii'th. The eonstrnclioii of de(‘p, narrow dit.elies, witli d«5(ox r jn’ts at intervals, a,s a 
dtd'eiiso against the a}>[)roaehing insects in Mieir infant condition. Into tluasotlje. 
yeiiny, when eom]»ara( ivtjly Indpless, aecnmnlale in vast niimhers and ptn'ish. 

sixth, 'fhe sowiipi;' of grain iu “lands’^ or strij>s, jifty to one hundnal bad. wide, 
h aving naMa)\v vacant spaeres througli whi(d) lo run deep lurrows and eonstmet ditches 
mU) which tin; young' grasshoppers ma,v be diiven am] <le.slroyed. 

Sesentli, 'kin.; eatcliing of the inseeJs at \ arious stages, and espeeiulJy ivl "u young 
and ('(unparal j \o,ly inaetivm by imams hendoi'ore employed, and by sneh ini[>rove;d in- 
.sn'unienls iitid proees.si's as our (;xperiene(; may suggest. 

Eighth. And, finally, the driving of the \ving(Mi ami matured enemy from the 
ripening gtoin hy jaissing o\'<‘r il. stndadn'd io)>es t‘onlinijaliy lo and iVo, ai<Ied by 
wmoying .smoki' tVom burning straw or other sinndg(;s, and hy loud and discordant, 
jioisf's made by striking tin \'('ssels, aanl Jiy shib;king' amt yidling with tin; voice, widcli 
ai'c said to aid in distnrhing the p(\sts and indneing their llight. 

E I. t he. common enemy' be thns fought a,i. evmy stagv; of ids exi^ienei^ and at ovt'Ty 
neiiit oi’ Ids attaeb. khiedi one <»f tin; iinxle.s heiv; !.: •••■i . iln •! will donhlh.s.s aid to 
r. dm'c I In; grand total of t lu' annual deslrm;! ion, while all t.tf i !iem, fait hfnlly' pursmal 
ill sue<‘essioii, t.og'et h('r \v i ! ii o( InT nnU hods to lx; d«wised, it is e«mlid*'ntly b(di<.;ved, 
Nvil! ae]iie\swsul)sran I iad ex:mnpti»>n from loss, orasert its sathhsf etlVsls. Ihii should 
ail means I'aih then^ will remain the- eon.-^cicaismvs.s of having made, .'.imh heliiful and 
hams at tempt s as ileseiwed .sneeess. 

d'lie dangv'r of weaikening the. lialdl of Sidf-relianee among tln^ peophg a-i wadi as Iho 
dilfienlty of rea(“ldiig 1!ie most worthy nmipie-nds o)' public aid, jemh r.s tlie distiibii- 
Imu of seed-grain and oilier assistance berelolore extended to the siiffman’s of very 
naiest ionable [>oli(;y ; ami .1 feel it my duty' to wai n all jxn-soiis against rely ing iijmu 
piihhe aid t)t’ this (diaiae.t er. \\diate\er a<dion maybe, talvmi by the. mvxt legislat n ri; 
*n‘ l)y Congress should w isely emitimpdate future, protection rather than indmnnity^ tor 
jiaNt losses, and, if practicable, should di.'.cviminate iu .favor of such a.s iwinee a. disjai- 
■'iiioit to help tlieni.se.h a s. At. alj. events, if aid or snc'cor of any Eiml or from any 
gnarter ma v laasonahl y he < x jmel.ed, it will be, l,x)lii belter deserved and be(j(‘r em- 
;fioy (‘d afiiu' ctmragcons and iletermincd et'forls sliall hav(‘ been made for .s( if-])roteetiom 

iS, I’J 1 .Ell k Iv Y', (dnv /*//(>/'. 

At nn.‘ |jfrdss]io|)]>(U’ confert'nco, Pkuf. (U 1>. WaIIk*!* niadt* tlio follow- 
ibiportant EU^'^'cytioiis regarding tiie rtantMlial incasartvs to bctaLeii: 

'Idle objects songbt to be attained liy this meeting arc lwa>, vi/: 

1. ddu; seeuringof national aid in juus^ euting imjnirie.s ami research e.oneeiidng <hc^ 
h'en;4s in tlie distant or mountain regions, where They a ri‘ said to oiiginahg with a 
^ewv of ascertaining such facts as uia.y assist iu exterminating tliem at tlndr .xmrec or 
‘';di ve haunts. 

d. d’o discuss siicii [ilariK as may be advisable in defending the* localities iiow' tlireal- 
< oed )>v tbem during the coming y'car of ]s77, or sncli regions ar<5 now orenpied by' 

( ,'ir eggs. * 

ihere is no doubt as ri'gards tlm .assistance songbt. for’ from tlu' r;n\a'rnment. ddm 
c.niergeney is so great and at>|dies lo so u any mdlions of inlialiitanhs, and nearly^ one- 
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lialf of oiir coniinoii h, tliat (uir j'cpivsi'iilativos an<l f^()V('n)ors nn(i in 

aulLority wi]] all unite in oblaining- li»e aid needed to piOiseeute th<‘ scientilie reseaivh 
referred to. 

'J’lie ^^'}lieb iimst (‘oneeiais um is tin' a'l(>[>iion of any or nil t.lie suce^ssful 

niean.s already known, or sueli as may be j)ro\id(al, ior a ^’einn al and sysieiiiatie eiu- 
sad(» against ]o(‘Usts rnext ye^^r. 

It is not <‘ertain lliat we siiall have rlie iir»pendin;uj invasion in 1H77. 'I'liey may 
wlnbly disa]>{)ear, as tln;y did Ii'ojn Jowa in ti»e spring ol Isjd?, without doinjj^ 
dama;;'e. 

AVilliiti tke last thirty <lays T leave exainimnl many tlionsnnds of th(‘ ey^irs in Sonfli- 
eastern Nt'hraska, and tlnd a lai ee, ]>ro]>or< ion already deslroycMl. Thost* in tlie hard 
^rouml, sneli as ioadsi<les, are }»est jireserved; v/iiile those in soil eroiijid, sni:h as 
sMibhlt'. (‘orn-rields, or j^ardens, are to a Yt*ry <j;reat exteait earried away or e.onsufned by 
some [Hi-datory inseet, lint whatever the results may be in tb(‘. spring, it is wdso 
nnaimvliile, to disseminate ainoni; th»'/ ])eoplt' everywhere descriptions ot every Icnown 
devie<'. ('r rennaiy, wbetlnu' nus'banieal or ebenii<‘al, bv'^ wliiidi we may seiaire jeu tial, 
if not t|oud, av<nai;e (U'lips. Tin', people, are generally nnirdbrnierl oii this subj<s’t; 
they do not know what io do. Arm rb.'in witti r('liable laefs, fnod('s of dest laietion, 
amt we will have a home army of millions of nieu^ who will tij^lit vi;.;oronsly for their 
farms and e;ai<lenH. 

Those who nndeastand these matters in N< hi‘asl;a Ija ve snf‘ceed»'d in driving off hord(‘s 
of these lo(aists and saving theii < rons. (iovm-nor Ihn'nas, who last, year lost, ht'avily 
hy them, has n«)W no tear either a.s to his larm nursery. ‘‘ Ih* ha.s met the. ejjeiny and 
tliey are his.’^ II is modes are exc'-^edingly sitn]de, as lie lias explained llimn. Another 
man in tliis sanu' eonnfy raised one humlis'd aen*s of wheat hy making a dileh as a 
harrier against 1)ie ereeping, unlh'dged loeu-ts : the ditch sloping to tin', eomiiig iiosts^ 
hntst(a*]> on the other side. 

One. man, in Saline (Jonnty, invented a long ho.\ and plact'd it on wlneds, so tliat if, 
would catch all lln^ locusts as it a, p}»r'Ki(dn*«l lln-m. Ly liiis means he saved his eva’n- 
tield. 

Anotlier man, in V(Ui'; Connly, hni'm d hrim'-.tone in a. larv/' pan with a. loin 4 handle, 
and <lrew it lliroaeh his eorndieid atU i‘ the iiymg lo<-n,sts had lai-cenihe emintry. and. 
lit^ Vt'as sneet^sful in saving his enitii' eroji. 

Again, t.'ne Alennoiiites »‘;inie to ,Nehi:e-;ha in I'T l.aiid when they saw tie' fn.st inva- 
sion of loeiists in Angnst of that .\ear ilid not mind them in the least ; mu' ha\'e th<‘y 
matiih'sti'd any eoneern oi‘ alar’ii since. The reason is, the IMiUinonitcs \\ eta.' Janii liar 
wifli tln'iii in J^iissia, and kre'U' h(>\v to light/ tlicm .suc<‘essrn!ly . 

Some i>l‘ tlu'ir im/des, in addition to < nt ting di(<die>, arv* asfoll^fus; In tiu' s)u'ing. a.s 
lie.' locusts begin to appear, thi'y are <iri\'cn, by pushing them v illi brush or lut>o{ns, 
to tin' grass or pra i rie', which is set on li n — 1 liat is. j nst 1 hat port ion of tin' ju'ai t ie winch 
has ii'ceiN'ed tin* hoiah' iVoin tlm. plowed fn.dd, d'iie pi’nirie-fne isl'nui iml (Ui! ; aufl as 
ti'icy ap])eai day by day , moi'<- loeii.-is aiedtiven to the grass, which is also hniated, and 
soon untilall hn ve. Ik eii (h*st royasl. 

Will'll the loen.'-ils are eoniing in swarm, tiami ahioad.the Meiinonitc'S hndd simdi 
smoke- liri'.s, ^\i^]l dry or datup straw or pi airi.'-gniss, mal'dng hri's at inti-iwals c.t’a 1/ v 
kmK <>\er a forty or eighty acri'; held. 'Mie''e, lire.s or smokes are ]ve(d until tlic 
have passi'd o^er, and in this maijiiei- tiie eroji is wliolly or partly^ saved. 

Jhjl iti i.s neee.s.-;ary to familiari/o liiC' people, vrith tlu'.se ehea)! and sitiiph' niode'< ed 
de.>trnet ion ; and wliile nun li can hr done through the pri'ss, nineli more can he doin 
hy (U'gani'/.ing t In* eoiint ies, tiovns, and ilistriets «*r ])re<*inets into ioeusi einhs, unde!' 
The antlioril y or dii eei ion of tiie go^ I'rnor of eaeh {st ate or Territory , wlio may sem! 
sonn^ eornpcreiH petson oi’ jn'isoiis over the Stale to assi-^t in inalecling such organisa- 
tions anil si'lciU ing the niosl; a vanahliMumi as h>cal eoimn i 1 1 ees, w lio i-an i’ece.i\'e ami 
distrihnre such }uintcd matter as tiie governor may', (Voin time to time, fm'ward foi' 
distriimtion. In this way a whole State mayO>e. tlioronghly oi'ganc/,e,d hu* the cain- 
jiaigig and tlie ent ire pi^pnlatien will heroine mithusijist le. in jirt'paring for and earry- 
ing on this w a r fare. 

For otlun* iispfiil liiiits ttiul sikggt'stioiis tho render is rei’erred to ati 
artiedo '-‘On tlte means of d(‘str<>ving' [lie go'assltoitper,'^ by V. i\[otS' 
elitdsky, translatiul Iroin 1]i<‘ Fnssiaii by iToE W. W. Turner, and jnib- 
lisluMl in the Sniithsoiiian Report Tor ]So8. 

It has also bet'ii shown that the. most \onng may be desti oyed by good 
eiiltivation and ii constant stirring of the soil. Hwanns of winged 
locusts may lie in jtart driven otl by smudges, or in grain-fields by 
hitching a long roite t<) a horse and dragging it over the grain, thus 
disturbing the locusts and driving them off. iiut after all tlu'y are only 
driven from one ti(dd to anotlier, ami it is almost impossible to drivt^ 
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(luMii on Jin <*xtensive soale. Among tli(> iiiuro general pn 3 venti\ o 
ineaMires to be julopted on the pbnns ami jnairies ol West; is tbe 
planting ot' ibn'sts on as (‘xtimsivo a. scah^ as ]>nssi])ln. Farms shoulii 
l>a iiedgial in with growth of <ioniterons trees, willows, ami jxn'lmps the 
ean ])o j[>!jiuted on Tlie plains of ( 'olorjido, Montana, jiml Da- 
};ola, wliile. hard and j)ine! ti’eiss ean lu‘ ]>lan(ed in tin* Stat e, eastwjird of 
rlie plains. AJj', (1. I>awson lias e.hairlN brongid out the fa<*( lliuf 
* xtmisive* tbriGsts pro\a; an eheeanal barrier to tin* ilight of hxuists, and 
;ii th(‘ i'aislta'n Sta,l<.'S as well as Faliroinijj grjiss]ng)[>('rs do not sw r.rin 
as liiey do in Mie triadess plains and iirairii'S ot tlie W est, tln‘ main eau^ag 
next; to the I'bmate, being undonbted}\' the pri^valmiee of ext('nsi\a‘ for- 
( Kts. aVs the far W'est, ina-omes mori' tliu'kly sigthxl and trees bf eonu' 
planted, tlie ra vag(e% of t h<‘ loenst will ]>e eheeked jutd their hKa-dnig 
j’laees (iislnrbi‘d and diminisluxb Aleanwhile It may lie sngge>,led that 
thi* ^stati' and tlemra! tloMunmenl shoulii fe-steT tlii' plant lup oi' fore.-, i s 
along railways and higiiw ays, and bounties siiould bi^ gixa n to eti*l in 
this diJ-eetion. I'anners shonhl c*o-op(*rat(‘ tln'ongli iIh‘ njeilinm oi iheir 
piaugixs and oilnu' oi'ganizations. Alon^oveix we bidieae llie time has 
eoine in this (‘ountrN’ for h'gislatlon to proinot<m*o-opm'ation among agri- 
eubtnist.s in dixdlng' with the lo<*ust, army ami eotton worm, efanrli- 
hug, ejuik(‘r and tent worms, juid otin'r injurious instads. The aetive 
and (bridiamhsl do no! need the stiiimlus of h*gislalion, but Oieii^ aie 
always (*nough idha, juid thriftk'ss niembeis of a t’aiauing jis well as any 
ot hm* eommundy wlio ought to be compelled to lalior in eamimon with 
their neighboi’s in rc'sistang tin* attju'ks <>(' injiuious inseets. W'heii in 
one season, as in tiuwsnmima’ of 1^7 j, the (*ountry losies is'AP,Obf),P(K) (Veiii 
(lie al I aeks of t he loenst alone, the mallei* is suflieieiitly grave to ii(.tra<‘t 
tlie jittenlion of legislatiiiaas. If txhiealion is (a>mpnlsoi*y and \’agrjim*y 
is a, h‘gal oflense* sn lely want of eo-opmnit ion on tln^ part of the lew 
sii tiild l)e punishable by lawn in my tirst. jiimnal J'eport on (In;- injurious 
and b(‘nelieia! ins(M*lsof AlassaeluistUts, for bS7 1, 1 iinide tlie ibilov ing‘ 
•suggestion in this diveetion : 

While x IV'VT are iiUorintGi as 1 <» flh' ,«i(Staine<! hy iiij.noiis insects, and use 

means lo v,arti llieir allaeks, llieir el'l'erfs a)'e eoieuaiilly teihMl liy the ueg) iyujiMT' uT 
r].< ii‘ neiglihei’s. As it lust larial so wadi l>y (In; liisioi y ot t !m‘ i iieinse mis oJ' t Ik* a nny - w oi in 
and ea.n i\('r- w 01)11, it is only by a eombina.l urn lietweeii i'aruiei's audi oiadiardisi s lliar, 
Ihesoand otlier ].u*s(sean la* kejit under, d lie ina ( ha; eau lie best reaebed by legisl.it i<n! , 
liavi' lisli and gaiiK'. )a>vs; wdiy slmnld w i*. not- have;m ins(;(d -law i* ^Vbysllon!d o 
net fraino a law' providing that' tanner.* , anil all lovning a ga iden oi- oii'iiard, should eo- 
ojMuato in taking preveiUivi* measni’E-.s against injarious insi'Cts, sindi as the <‘a ) ly or 
late planting of <‘eveals to avert the, ailaeks vd' t lie wln-at niidgeor ! [('ssian-lly , the hui ie 
nig of stnhhle in f in'* autumn and spring to desti oy t he joint, -worm,' tile, comhiiied use. of 
giayier nnnedios against tlie ea nker- worm, 1 lie various ent-wairms, and other tiovions 
‘ aterpillars f A law’ earrieil out l»y .i jn’o])er State en j omoiogieal eonstaimlaiw , il it 
may Ih; so d«-.sigiia ,1 ed, would compel the idle and siiiltlevss to clear tlieir !’a.Tms and gar- 
dt'us of noxious lii'imaU, 

Stjite Ic^gislalion hiis iilso lately been agitated by the Alassjieliusetts 
Hoi tieultnral Society. 

A hirge i>roportion of the bnadling groumls of the loenst tire situated 
ou the ludiaii reservations. (Joukl not the Imlians he e‘om{K‘lled to 
setirch for the eggs and bring them in to the Government posts jmd bo 
iiaid in tbod and clothing ! Jt woukl not, perhaps, be aditfnmlt imitter 
to com[)el them to collect botli eggs and winged locusts, under tln^ dinnw 
tion ot Government otMcijils, ami thus habits of industry fostered, 
and additional imlueemeuts tlius be held out to kee[i them on their res- 
mvjitions. 

Loeusts may also be eaten as food. Arillions of people in the Old 
^N otid hiid locusts a niitritions Jind palatable diet ; wliy should not the 
d‘> G S 
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liidiaiKs be induced to eat tbern In tiin<\s o(* famine could not tlie set- 
tl(U\s be brought to ston^ them u]> and eat them Fioni tlie writer'8 own 
ex])erience loemsts n)ay be roasted and eaten with somowlnit of a relish, 
and Ibofessor Uiley in Ids entomological reporLs has discussed this sub 
je(T at hmgf.lE 

It is staUvi in tln^ Ibdletin Mensm*] de la Societe d'Acclimation, (Au- 
gust, LS7r>),that ]>r. Morraii, a |>hysician at lJouarina)ez, in Finisd'a’e, has 
thought of utili/ing the African hxaist as bait for the sardint'-hsluay in 
the maritime districts of the. <a>asi of 31anc/iia and the Atlantic Oceam 
d'ho docTor liO])es to substitute this new bait for tliat em]»loyed until 
now uiithn* the name of r(K> (rogue), and the ])ric.e of wliich, always 
incr(‘asing, is injuiious t(i (he interests of f'lamch lislierimm. The 
locusts eooke<l in salt water are dried in tlie sun and groumh 
jiuwder obtained seems to make as good leiitas roe. J ( lias a dai‘l; cohh' 
]ik(‘ ihat of the |)ickled roe of Norway. It presiU’ves all the nutri(iv(‘ 
(lUidiiies oi‘ the locust. It re-absori>s tlH‘ picdvhg and is fatly, nmduou.s, 
and sott to tfu*. tomdi. iiesides, it bills to the bottom of the water, re 
8(‘ml)Iing (he llesli of eraw dish, comminuted and dried tisl), of whudi fli(‘ 
sardimc'^ air^ \ ery fond, ddie insecd; ('an lu* put up in dilfcrent ways, as 
mad(‘ into biscuit, jiicklcd, salted, piess(‘d, or drii'd in the sun. Ditfcr- 
cut imdhods of ])r(d)aratiou hav<" beim tried; crooked and salted, tin* 
insects can be jhhsl ut> in <‘ak('S, so as to ('aslly j>a<*lved and trans- 
j)orl(_'d. Th(\Y eaii also be thrown alive, pell-iiudl, into fuineaiid piessed. 
Tiie lirsf of tites(‘ imdhods is employed by tlu^ Ara}>s. The So('iely of 
Agrieult ur(‘ of Algeria la'eoiinmmds smothering the hxmsts in so(‘Sjthen 
drying in tin' sun. The bait ]U'ei)ar<Ml in tiu'se diilen'iit rmah's lias been 
U'ied at Domu-muu'z wit h good results. The sardines bit at them ('ag(U-l> • 
It a[>[>('ais that in the bodic's of a gr(‘al number o(* sardim^s there havi' 
l)een found on exauiinatiou the remaUis of lomists whi(*h tlie fish ha<l 
vswallowc'd. This last fa(;t, stattal officially, has well S 4 rfdistied the mari- 
time po|)uhdion of Douaruenez. 

This, jiossibly, ojmuis uj) a. inev industry foi* the iidiabitanls of locust- 
ridden districts in the West, wlio can pul u[» in loenst-years large' ipian- 
(itiesof i)ait for the Jiiarket East. 

(a).N(najsjoN»s. 

In emielusion, we beliie e tliat- the loeiist-years may in the future be 
])redieted b>' our meteorologists, and (Tovernment attention should be 
dinx'ti'd to this subject, and special <a,>usideratiou on the part of our 
AVeatiier-Sigiial Mureau and meti'orologistvS should be given during the 
futine to tlie study of meteorological <^ycU'S. Years of minsnai heat 
and dj yness, wliitdi are forerunners of locust invasions, may, we believe, 
ill the luture be jncuiicted, and farmers wiirued, wiiile State laws lu ovide 
that in years of plenty, at least in tiie I'roiitier States, stores of grain be 
amassed for a year of famine. Thus, by the [uediih ions of locust-years, 
by the })hinting of fonxsts, and (he free use of the telegrapli in herald- 
ing their migrations, and the pubUeatioii in the newsjiapers of daily 
bidletins of their din'ctron and juogress, and when they are {iresent the 
enfore(‘meiit of territorial and Stab', laws, as well as bounties for the 
eggs and young, we believe that millions of |;roperty will be saved to 
the ('-oiintry, and the intelligence and wisdom of tiie Amerie-an jieojile 
be evinced in the truly agricultural. as it already has in the mechanical 
arts. 
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SlOniAliY OP OUP PPESEN’r XNOWLFA)(rE OP THE LOCUST, 

j. Thu jire laid an inch below llie surface of tlie oroiunl in July, 
Anaust, and Sepknnbcr, as the. latitnde varies; and the vonii^' hat(di in 
April and ^lay, ])ec(nniipu’ iU‘d<;ed in abonl scxaai \V(a‘ks (rein early in 
June until file last, swaianin^- from tlie lirst o(' July until Iasi oi* S(^p{ene 
her. r>irds and insiMjs ear t lie and youn^;, and a niiu*, Tacldna liy, 
and Itair-worms iid'est t}n‘. adults. 

Lk Wldlc th(‘. Ib)(‘ky Meuntain locust occurs perinanentlv en tluM'ast^ 
ern slope ot Dui IJocky Moiinlains, on tin* iliy ]>lai(‘aus between 

Lddd and 7,000 fe(‘t (Jevation, tlie distriiJ' liab](‘ to its ])eriodie;d inva- 
sions is between latitudt^s JO'^and and lonniiiides lO'J Aind OJ It 
oisairs, thon;^}] of smaller size, in (’alilorina ami Xew UncJaml, and prob* 
alJy in British Ameriiai from tlie Atlantic, to (he kacilua 

J. its mii^’rations tak(‘. place at irn^;;u]ar intervals during’ or a dm' hot 
or dry sijaseiis, wlnm immense swarms an" borin' I'rom the Itotdv)' Mount- 
:iin plateau by the jinw'ailin^’ westi'iiy ainl noi tinnesterly winds, .soime 
iimes oOO or ,1,000 mill's, into Ihitish v\ nu'ib'a, Minm'sota, AJ'braska, 
Ivinsas, Missouri, and iJ'xas, whm’e they lay tln'iri'^gs. 

I, Tin? pro^^U'iiy of tin' emi.arant swarms return tlie foilowdn^^ si'ason 
in a general northwest dii'ection for at least Inindn'ds of mih*s, to near 
the (.u'i<j;inal liabitat on the plains. 

r>. The [leriodiiad invasions may altc'r a while be predh'ted witli moi'i" 
1 ) 1 ’ less certainty slnnild (ba\ (‘rnme-id take' measun's to a]>]>oint snilabli'. 
persons (o oi)S('rv(' lln'in, or <le]e;;ate the task to th,e \Veat lu'r-Sienal 
Bureau; meanwhile, l>y the use oI the tele^'raph, the arrival of swarms 
naiy bc aunounccd si'vi'ial days iu advance. 

0. In y<*arsot [lienty in the borderktates and Teriitoriivs, f^rain should 
be ston'd uf) tor use in lociist-y<‘ars. 

7. IT'eveutive measures, sin'h as planting' of forests aloii^* liiu's of rail- 
roads, around towns and exlensivt' farms; tlnx nst' ot‘ irri^pition, oilinii' 
<litchesand eanals, bonlires and praii‘i('din's, I'ollin;; tin' soil, and eolleiTion 
edA‘,ii\a’s ; bounties to 1 h‘ jiaid by government in t he JJu ritorii's, or by tiie 
local authorities in the Stati's inl'ested, for tin' eaj.psa('s. 

s, (b)a)i»eration amotpa' farmers and others in resisting tlie attacks of 
msciUs to b(‘. enfonw'd by }>ro[H‘r Ii'gislation, both In the Territories and 
l)order Estates. 

‘J. We wstili need more light on the natural Idstory and migrations of 
(he locust, and the United States (lovernment should appoint entomol> 
ogists, wIk) should study the ](^<*ust <'om[»rehensively tor sex eral > I'ars in 
succession. Local entomologists sliould b(' a])[)oin(ed foreaeli Territory, 
and tlie bordei' State legislatures should upjioint, salaric'd enloniolngists 
to i'urther study ami r(‘[)ort on tin*, locust, and servt* for a term of ><'ars 
until the entire >subject be studied, and the kuowh'dge thus ac<juiic<l lie 
bi'cly dilfused among the agricultural commuidty. 

PURTTIER INFOKAIATION NEEDED. 

It may be found on snb.seqiient examination that some, if md many, 
^0‘Called facts and inductions from sii(*h facts given iu this report are 
erroneous. Indeed, regarding thelavvs regnlating the migrations of the 
locust, the greater the number of facts obsi'Tved, and the greater the 
'U'ca of observation, the less certain s('em tlie o[Uuions already formed 
b;> entomologists. Ee{)eated observations by ri'liable entomologists ami 
the careful sifting of facts recorded by unseientihe observers arc needed 
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heron; vve can <!e(;i(l(* what is tme and what is erroiioous iu the published 
a(‘eouiit.s ol’ the western loenst. 

The iollowing' points need to ho esi)eeially studied and cleared up; 

1. How early in the summer ai‘e the e^j^s laid i]i Minnesota 

2, T he dire(;lion ot‘ and idstory oi‘ the inwv ly-lled.ited swarms in 

:Minn(\sotii partie-ulaiiv, as well as iii Texas and Indian Territory. 

d. Is the siippost‘d northwesterly returirlli^^lit of the loimst from 
lNid)raslva. Kansas, and Missouri late in June an invariable oceurrema*, 
or do !h(^ sv\arms Jly in oilier dii‘e('.i ions ? 

t. W hat is the fate ol‘ thost; early summer swarms; and {a) do the\ 
lay eir^is in llie r(;eion diix'eily east of the ihu;ky Monntains, or {h) ily 
Jiortli into Ihritish Amerii'a, or aia; they s<-att(ued on tin; jdains midway 
betvaHm liie border 8tat(‘s and the ihielvy .Mountain plateau, and lay 
(\a\a:s for swarms which afiiiet tlu‘ b(>rder vSiates tin; rolluwin.i 4 ‘ year ; ov 
((') do llnw tail to leach faN orabie Invedin^* [>l:ie(\s and lay but feav e^"^ts: 

r>. TiuM‘\(MM)1 ions to ljn‘ northwest diivelioii ol’ the mi.a'ratious from 
the buiihu’ kdates should be lully slated, and if Ihere be sneh ext'eplions., 
tii(‘ (;aiises, local or nH'leoruloydea!, (‘;irt‘fn!i\ impiin'd intie 

(h Ascertain in Minnesota tin; len^rth of time betweim tiie acquisition 
of wi u^s ami o\ ipvisition. 

7. ’\ialve expinimeiils oil the vitality of tin; e,uats. The eggs of tln^ 
Eurupeo-Asiat it* loenst survive a lenqierat ni’t; of — LMP Falir. 

S. l)oeohl, wer sjuings and ihawing and i'nn’zing late in the wintei 
destroy tin; (\ggs / 

if .T>o the loeaists always (* 0 ]>nlate imuuniiately a{'((;r axapiiring wings ' 
lOi ihii'ation ol'tlie sexual ma — (mori; Ilian dO minuti^s '!) 

IL How many limes duos (he seam; leandt* reianve tlie male ? 
id. How many mahss will a singT^ femalt; re(*in\ (; sf 
Id. How many femal(;s w ill a single mah; impregnate ? 

I T How many tim(‘s does the same feinah* lay egg.^J 
id. Does a. female lay more than one }iaek(a i)f eggs.' 

Id. J) 0 (\s a female lay more than one jiaeket of eggs after a single 
inipn‘gnatioii 1 

17. t>tate the averag(‘ jiumber of eggs laid in a, paeket. 

18. 8tate the nmnlier of <lays after eojuihitioii belbn; the eggs ur«' 
laid — (more or less than si'veii days '!) 

JJ. JYoes Calopitnns .^prvtm eo|)nlate witli other, and what, species : 
do('s it hybridize with other species, [lartieiilarly or var, 
atlaniHl Are the liybrids (if any are [)rodm‘ed) fertile '! 

dd. State oliserved (not estimated) rajiidity of uioveiiieut of swmrins 
in the larval state, and wlietUer they migrate in the morning or evening, 
or both f 

21. After which molt do tin; young locusts begin to assemble iu small 
lioeks and mass with larger ones — after the lirst or second molt? 

22. Do the young wingh‘ss locusts move and feed by night I 

2;>. Do the swarms of winged locusts deseeiid toward sunset, and at 
w'liat time ! At what time do tliey take wing in the morning? 

21. Make careful observations as to tlie intluence of the wind on their 
migrations. Arc they wdiolly dependent on favmrublo winds to bear 
them on iu the course they usually take, and do the locusts wait ibi 
favorabh^ winds ? 

2b. Ascerlaiu western limits of CalqRenus spretusj and the range ot 
its var. atlanls. 
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Tf;® Eastbiin Rep-Leggei> Locust, Aorydinm feinur-mhrum 0e Geet j Caloptenus 
/emur-mhr urn White (Plate LXIX, Fig. 6&>. — medium-sized graphopper, tbe male dif- 
fering chiefly from the male spretua in the end of the abdoinen not being notched, 
but rounded and much blunter; ranging from Labrador and Canada to the Pacific 
Coast, including the border States and the Mississippi Valley, not extending south of 
latitude 35*^, occasionally in dry seasons becoming very destructive and gathering in 
local swarms, but not commonly migrating far from its breeding-place. 

All that has been published in regard to the breeding-habits of the 
eastern red-legged locust is the following passage in Harris’s Treatise 
on the Injurious Insects of Massachusetts : It comes to maturity with 
us by the latter part of July; some broods, however, a little earlier, 
and others later. It is most plentiful and destructive during the months 
of August and September, and does not disappear till some time in 
October.” Of the larva and its habits we hav^ nothing on record, but 
it is probable that it hatches late in May and early in June, and as the 
latitude varies becomes winged in seven or eight weeks or sooner. I 
have observed the locusts Copulating and laying their eggs at Amherst, 
Mass., during the middle and last of September, after the first frosts, 
and they continue doing so into October. While they oviposit in the 
soil of upland meadows and hay-fields, they are more commonly seen in 
hard gravelly paths in company with (Edipoda^ Sordida^ and Carolina^ 
and other grasshoppers- Having put a few into a glass jar partly filled 
with dirt 1 was able to observe tbe process. 

I placed several O. femur ruhrtmi under glass in a vessel filled with 
gravelly soil. The insect in boring into the ground brings the end of 
its abdomen forward so as to be nearly perpendicular to the rest of tbe 
body. The end of the abdomen, armed with its stout spines, is then 
slowly thrust down, not being retracted during the operation unless the 
insect is disturbed. The hole thus made is not over an inch deep and 
about one-fifth of an inch in diameter. Plate L^IV, Fig. 4, represents 
this species after the hole has been made. The size and form of the 
egg-sac and eggs is shown on the right of the figure. It is 15 milli- 
meters long and 5 millimeters in diameter, the eggs being shown 
through the thin wall of the sac, which in those I have seen is thinner 
and lighter than in C, spretus, the amount of the spongy substance se- 
creted by the insect being perhaps less. I have ventured to represent 
a mass of this glutinous matter coming from the body of the female. It is 
possible that the drawing (made by Mr. Emerton, from a sketch made by 
myself from life) is incorrect in this particular. The spongy glutinous 
substance (probably a modified silky secretion) may be deposited in 
part at first and the eggs arranged in it, passing out of the end of the 
oviduct singly.* The cockroach ejects her eggs all at once and con- 
tained in a sac. In the egg-sacs which I observed the eggs were not 
arranged so regularly as in those of the Rocky Mountain locusti During 
the process the abdomen is nearly half longer than usual and greatly 
distended. The eggs are curved cylindrical, of the same fofm as in C\ 
spi'etusj but considerably smaller, being 4 millimeters in length.. The 
chorian is pitted in the same manner, and there is a similar constriction 
at the posterior end. 

In (Edipoda sordida the egg-mass is 14 millimeters long and 5 milli- 
meters in diameter. The eggs are of the usual size and 5 millimeters 
in length. 

From Mr. S. J. Smith’s description (Proceedings of the Portland 
Society of I^Iatural Histpry) of the mode of oyiposition in ' ChomUis con- 

* Mr. W. S. Dallas thinks that the glutinous mass is first produced by the insect, and 
the eggs afterward laid in it. (Zoological Record for 1S67.) Further observ^tious are 
necessary to determine this point; they can (p. 4C0) easily be made, however. 




i« wotild appear that the eggs are probably laid singly, aad 
that the glntinousgpbstauoe which afterward becomes spongy and hard 
is exuded before alH during the extension of the eggs, which are each 
arranged with more or less care so as to pack most closely, forming a 
cylindrical egg-mass. By means of the anal appendages the female 
excavates in soft, rotten wood a smooth round bole about an eighth of 
jiri inch in diameter. The eggs are placed in two rows, one on each 
side, and inclined so that, beginning at the end of the hole, each egg 
overlies the next in the same row by about half its length. The aper- 
ture is closed by a little disk of a hard, gummy substauce. While bor- 
ing their holes a frothy fluid is emitted from some part of the abdomen ; 
but whether it serves to soften the wood or to lubricate the appendages 
and the sides of the hole, 1 did not detenniue. 

When the hole is made and while the eggs are being deposited, the 
female sits with her body inclined at a low angle, the ends of the folded 
wings resting on the ground, and the fore and middle pair of feet in 
their usual position, the body being mainly supported by the hind legs, 
which are placed as drawn in the figure, resting flrnily on the ground, 
not elevated as in Eiley’s figure of C. spretus . A female in confinement, 
September 24, at Amherst, Mass., was observed at 2 p. m. with its ab- 
domen deeply inserted in the soil ; at 3.10 p. m. it began to withdraw 
with much deliberation its abdomen ; it stopped during the process of 
extraction, having withdrawn its abdomen about a quarter of an inch 
out of the hole ; at 3.20 p. m. it entirely withdrew its abdomen. It had 
laid twenty eggs, naked, in a mass, not having deposited around them 
any appreciable amount of glutinous matter, though the dirt formed 
a partial covering for it. This female lived several days after, when I 
killed it to examine the ovaries, in which were fifteen ovarian eggs from 
one-third to oue half the size of the ripe eggs. 

Another G. femur-ruhrum was observed in the act of laying for a 
hour and a half, but the beginning and end of the process was not ob- 
served. It seems probable from these observations that the process re- 
quires at least more than two hours, aud this being the case it is possible 
that the eggs are laid singly, otherwise the mass might be deposited at 
once, in a few minutes. During the process the females are not easily 
disturbed. 

Several (Edipoda sordida and Carolina w^ere observed laying in the 
gravelly walk which I frequented every" day for a week or fortnight. 
An CB. sordida in confinement was observed beginning to bore its hole, 
pushing the dirt backward aud forward with its spines on the abdomen, 
The duration of the process of copulation not observed. 

Dr. Harris has collected, in passages often quoted, the accounts of 
their ravages in Northern New England during the last century. They 
appeared most frequently in Maine and were alarmingly abundant in 
thesummersof 1743, 1749, 1754,1756; in Vermont, in 1797,1798. They 
weife not afterward noticed by local historians until 1821 or 1822. I con- 
dense the following account, the best we can get here, of their migra- 
tions, by Dr. N. T. True, communicated to Mr. 8. H. Scudder and pub- 
lished infallin the “Final Report of the United States Geological Survey 
of Nebraska,^ by F. V. Hayden, 1872. The year 1821 or 1822 was 
an unusually dry season during the summer mouths. They devoured 
the clover and berds-grass, and even nibbled the rake and pitchfork 
handles made of white ash. “As soon as the hay was cut, aud they bad 
eaten every living thing from the ground, they removed to the adjacent 
crops of grain, completely stripping the leaves; climbing the naked 
Stalks, they would eat oft* the stems of wheat aud rye just below the 
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head, and leave them to drop to the ground. • * • • Their next 
attack was upon the Indian corn and potatoes. The^Stripped the leaves 
and ate out the silk from the corn, so that it was raite to harvest a full 
ear. Among forty or fifty bushels of corn spread out in the dry-room, 
not an ear could be found not mottled with detached kernels. While 
these insects were more than usually abundant in the town generally, 
it was in the field I have described that they appeared in the greatest 
intensity. After they had stripped ev’^erything from the field they began 
to emigrate in countless numbers. * * * * They crossed the high- 
way and attacked the vegetable-garden. I remember the curious ap- 
pearance of a large, flourishing bed of red onions, whose tops they first 
literally ate up, and, not contented with that, devoured the interior of 
the bulbs, leaving the dry external covering in place. • # * * The 
leaves were stripped from the apple-trees. They entered the house in 
swarms, reminding one of the locusts of Egypt, and as we walked they 
would rise in countless numbers and fly away in clouds. As the nights 
grew cooler, they collected on the spruce and hemlock stumps and log 
fences, completely covering them, eating the moss and decomposed sur- 
face of the wood, and leaving the surface clean and new. They would 
perch on the west side of a stump where they could feel the warmth of 
the sun, and work around to the east side in the morning as the sun re- 
appeared. The foot-paths in the fields were literally covered with their 
excrements. 

“ During the latter part of August and the first of September, when the 
air was still dry, and for several days in succession, a high wind pre- 
vailed from the northwest, the locusts frequently rose in the air to an 
immense height. By looking up at the sky in the middle of a clear day, 
as nearly as possible in the direction of the sun, one may descry a 
locust at a great height. These insects could thus be seen in swarms, 
appearing like so many thistle-blows as they expsChded their wings and 
were borne along toward the sea before the wind ; myriads of them were 
drowned in Casco Bay; and I remember hearing that they frequently 
dropped on the decks of coasting-vessels. Cart loads of dead bodies 
remained in the fields, forming in spots a tolerable coating of manure. 

“ It was an object of curiosity to me, then a boy, to catch some of the 
largest locusts, and turn up their wings to find the little red parasite 
which covered their bodies. This might have done something toward 
hastening their destruction, although it did not prevent the ravages on 
the crops. 

“ During the years necessary to clear up the forests on the sandy lauds 
in the vicinity, it was no uncommon thing to have the crops seriously 
injured by these locusts, but never, to my knowledge, to the extent de- 
scribed above. 

“In response to my special inquiries concerning the flight of these 
insects, my correspondent replied as follows : ‘ I do not remember ever 
to have witnessed the flight of these grasshoppers to any extent, except 
during the year mentioned and the preceding one. Nor do I ever 
recollect a time when the wind blew so steadily for days in succession 
from the northwest, generally rising soon after midday and going down 
with the sun. I have no meteorological record, but speak from memory.’ 

“The town of Powual was principally settled after the opening of the 
present century. As the lands were cleared, the Canada thistle and 
other species sprang up in great quantities; when they ripened, the 
wind spoken of as occurring at that time c.arried off immense numbers 
of the thistle-blows to the ocean. I was wont to spend hours in my 
boyhood lying on the ground and directing my eyes as near as I could 
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to the sun, to watch the thistle^blows as they passed across or near its 
disk. I think I could have seen them in this situation several hundred 
feet high. I injured my eyes permanently by indulging in this Rmuso- 
inent. Whether the grasshoppers ever rose to so great a height I do 
not know, but I think that they generally flew at a lower level. Alto- 
gether they would rise in clouds as oue approached them; it was only 
an occasional one that would rise higher, and fly off before the wind, 
and then only when the wind was blowing freshly. They did not fly 
with their heads directly before the wind, but seemed to rise in the air, 
set their wings in motion, and suffer themselves to be borne along by 
the current. They generally, perhaps always, rose in the afternoon, 
when the sun w^as hot and the wind blowing freslily.’’ — (From accounts 
furnished by Dr. N. T. True, Bethel, Me., February 2(S and March 10, 
18t]8.) 

In Ohio and Pennsylvania, according to Mr. A. S. Taylor, the grass- 
hoppers made their appearance in vast numbers. In 1859 Mr. Schenck, 
of Frauklin, Warren County, Ohio, wrote to the Ohio Farmer; ‘‘Last 
year we had millions of them ; this year we have hundreds of millions.” 
For five years, he says, they have been increasing on his farm, and he 
iears that unless some means are discovered for their destruction they 
w ill totally ruin his own and his neighbors’ clover-flelds. The speed 
of the Central Kailroad locomotives is considerably decreased by the 
immense swarms of grasshoppers between Lancaster and Philadelphia. 
Oue engineer stated that his train was forty minutes behind owing to 
the number of grasshoppers on the track, and that he used twenty 
buckets of sand, which was thrown on the rail in front of the driving- 
wheels, to enable him to get along at all, Improbable as this story may 
appear, its truth is vouched for by the engineer above alluded to. (Hay- 
den’s Report on Nebraska, 1872.) In 1808, locusts, princii)ally the red- 
legged si>ecies, appeared, according to Riley, in countless myriads in 
Ohio, invading the vineyards, “destroying entire rows, defoliating the 
vines, and sucking out the juices of the. berries. In the same j^ear I 
saw them in countless millions in many x)arts of Illinois and Missouri. 
They actually stri])ped many corn-fields in these Btates, and had not the 
croi)S been nnuwsually abundant, would have caused some suffering, 
They were very destructive to flower and vegetable gardens. In 1809 
they were, if anything, worse than in 1868. 1 remember that in the 
vicinity of Saint Louis, iu addition to their ordinary injuries, they 
stripped, the tops of Norway spruce, balsam-fir, and European larcli ; 
took the blossoms off Lima beans, severed grape-stems, and ate numer- 
ous holes into apples and peaches, thereby causing them to rot. They 
were indeed abundant all over Illinois, Missouri, Iowa, and even Ken- 
tucky, but attracted no attention east.” — (Riley’s Seventh Report.) 

In the year 1871, the summer of which was dry, while I was in Orono, 
Me., in July reports came from Aroostook County that the hay-crop 
was being devoured by the locusts ; and in August the evil became still 
worse, and they attacked the other crops, and became more or less de- 
structive all over the State. They also, as quoted by Riley from 
the Monthly Report of the Agricultural Department, abounded in Ply- 
mouth County, ^Massachusetts, and iu Vermont, as well as iu Wayne 
County, Penusylvania. In 1872, they were very abundant in New 
Hampshire, and in 1874 they were destructive in Missouri. In 1875 they 
were very abundant iu the salt-raarshes of Essex, Mass., as I was in- 
formed by a summer-resident there. • 

In 1870, in the Monthly Report of the Department of Agriculture for 
July, it was noted as injurious “in Sullivan, N. H. In Franklin, Va., 
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it was very destructive on tobacco ; as also in Person, N. 0.; in Cherokee^ 
Ala.; in Eobertsou and Montgomery, Tenn.^^ In the Report for Novem* 
her and December, it is stated that ‘‘Owsley, Ky,, reports a great 
destruction of early-sown wheat by a grasshopper, which is most proba- 
bly the Caloptemis femur rubrum.^ 

Besides the localities ^ven by Professor Thomas, I have received a male 
from California, near San Francisco, through Mrf Henry EdWards. The 
specimen was submitted to Mr. Scudder, who identified it. Mr. Walker* 
gives the following localities for it: “Arctic America; presented by Sir 
John Eichardson. Arctic America; presented by Dr. Eae. Vancou- 
ver’s Island-Nova Scotia; from Lieutenant Eedman^s collection. West 
coast of America; presented by Captain Kellett and Lieutenant Wood,-’ 
etc. 

On the m«ap showing the distribution of this species, I have represented 
it as occurring over the whole of Labrador, for if it is found in Arctic 
America, it must be found there. During a residence of six weeks in 
the summer of 18(10 at the mouth of Esquimaux Eiver, Straits of Belle 
Isle, I never met with any Orthoptera, 1 heard, however, of grasshop- 
pers about 20 miles in the interior, but they were very few in number. 
In the summer of 1864, while entomologizing at diflferent points as far 
north as Hopedale, I never saw any. 

We still need “information regarding the southern and southeastern 
limits. I have also indicated on the map the approximativ'e limits of 
the area where it has been found to be destructive at certain seasons. 

Description . — Grizzled with dirty olive and brown ; a black spot extending from the 
eyesalojig the sides of the thorax ; an oblique yellow line on each side of the body 
beneath the w ings ; a row of dusky brown spots along the middle of the wing-covers, 
and the hindmost shanks and feet blood-red, with black spines. The wings are trans- 
parent, with a very pale greenish-yellow tint next to the body, and are netted with brown 
lines. The hindmost thighs have two large spots on the uppsr side, and the extremity 
black ; but are red below and yellow on the inside. The ajjpendages at the tip of the 
body in the male are of a long triangular form. Length, from 0,75 to 1 inch; expan- 
sion of wings, 1.25 to 1.75 inches, — (Harris.) 

As this species, which is so common, varies considerably, I have concluded to give 
Dr. Harris’s description without change, adding the following : Vertex but slightly 
depressed, with a minute angular expansiou in front of the eyes; frontal costa 
usually but slightly snlcato; sides parallel; eyes largo and rather prominent. Elytra 
and wings generally a little longer than the abdomen. The cerci of the male rather 
broad and flat; apex of last ventral segment is entire and truncate. The yellow 
stripes on the side extend from the base of the wing to the insertion of the posterior 
femora. The ground color varies with localities and age, and most of the specimens 
from one or two sections appear to have unspotted'^elytra; sometimes a reddish-brown 
tint prevails ;'at others a dark olive ; at others a dark purplish-brown ; yet the mark- 
ings generally remain the same. — (Thomas, Acrididm N. A.) 

Thk Destkuctivb Locust of Califoknia, CEdipoda pellticida Scudder. (E. atrox 
Scudder. (Plate LXIV, Fig. 5.) 

“ A third species of grasshopper, anuained as yet, belonging to the 
genus CEdipoda, api)ears to be the insect which has ravaged the culti- 
vated districts of California and Oregon, and the neighboring States 
and Territories. It probably ranges over the whole extent of country 
west of the Eocky Mountains and included within the limits of the 
United States. Mr. A. 8; Taylor, in one of his articles in the Cali- 
fornia Farmer, subsequently communicated to the Smithsonian Institu- 
tion and published in their Eeport for 1858, describes the grasshopper 
as found near Monterey, and it is doubtless the migratory species which 
ravaged the State. It is a species of CEdipoda, which, from the devas- 

- Catalogue of the Specimens of Dermoptera Saltatoria in the Collection of the 
British Museum. Part iv. London, 1870. 
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tating nature of its ravages, may be called (Ediiyoda atrox^ or the terri- 
ble grasshopper. To the best of my knowledge, it is the only species of 
the genus which has anywhere proved seriously and persistently injuri- 
ous to cropsii Several species of the closely-allied genus Pach^/tyliis 
have ravaged the fields of Eastern Europe and Asia ; and it is interest- 
ing, in a zoological point of view, to find thatnOalifornia, whose insect 
fauna bears a much more general resemblance to the peculiar types of 
the Old World than to those characteristic of the opposite border of the 
New World, should in this case also harbor a devastating grasshopper so 
much more nearly allied to the destructive species of the Mediterranean 
than to those found upon the same continent with itself. 

Whether the (Edipoda pelliicida (atrox) or Calopteniis spretusi^ the spe- 
cies which has proved at times so destructive on the Pacific coast has 
been a matter of some uncertainty. Mr. Scudder (Hayden’s Report on 
the Geology of Nebraska, 1872) believes that it is this species, while Mr. 
Thomas (Monograph of Acridldw) thinks it rpust be C, spretus. As seen 
in the previous account of (7. spretus in California by Mr, Henry Edwards 
(p. ), he regards that locust as the destructive species. Concerning 

the habits of CE. pellucida in California, he writes me the following ex- 
plicit account ; “ (Edipoda {Gamnula) atrox. This species is very abun- 
dant in the spring and early summer, but at present (1876) appears to be 
somewhat limited in its range as far as California is concerned. It is 
found only in our foot-hills, and has not, to my knowledge at least, been 
regarded as a very destructive insect. 1 never saw it but once in very 
large swarms, and it then appeared to attach itself more to the pasture- 
grasses than to any growing crops, although there were plenty of fields 
of barley, oats, &c., in the neighborhood. It appears in its larval con- 
dition in April, and in the winged state in May, passing entirely out 
of existence by the middle of June. I have taken it sparingly in Ne- 
vada and in Vancouver’s Island, and have seen some s))ecinieus from 
Santa Eosa Island, but I am pret^v sure that it cannot be called a 
common insect in those localities.” Kegarding its habits and distribu- 
tion in the East I quote as follows from Scudder’vS Distribution of Insects 
in New Hampshire (Hitchcock’s Geology of New Hampshire, vol. 1): 
‘‘ This insect is silent in flight, and is a northern species, swarming in 
immense numbers among the White Mountains and on the dry summits 
of the country south of it. The top of Mount Prospect, near Plymouth, 
was covered with myriads of them in the autumn of 1873. It is found, 
however, as tar south as Connecticut and Southern Illinois, and west to 
the latter region and Lake Superior.” Thomas states that he has found 
it in Montana. — (Acrididm of North America, p. 137.) 

Concerning this species, Professor Thomas remarks as follows in Hay- 
den’s Annual Report on the Geology of Montana for 1871, p. 458: 

“ Those who live in the East and have not seen a specimen of this spe- 
cies, catr see it almost, if not exactly, represented in (E, pelliicida of 
Scudder ; in fact, Mr. Scudder’s description of this species agrees more 
exactly, if possible, with specimens from California, submitted to me 
this season, than his description of atroxy In his “Synopsis of the 
Acrididm of North America,” Hayden’s Survey, 1873, he again says: 

“ I give this species as distinct from (E. pellucida on the authority of 
Dr. Scudder, but I consider the two as identical, the only difference 
that I can see being that the median carina of atrox is severed, while 
that of pellucida is continuous. The coloration shows less difference 
than is often observed between different specimens of the same species 
from the same locality. In fact, my specimens of atrox agree more 
44 a s 



690 REPOftT UNITED STATES GEOLOaiOAD SURVEY. 

exactly with Dr. Scudder^s description of peUuoida ihsitx with that of 
atrox^ with the exception given.’’ 

lam inclined, from the reasons above given, to regard atrox as a 
synonym of pellucida^ and that its range agrees in the main with that of 
<E. caroUmy which is found on the Pacific coast (Vancouver’s Island), 
according to Walker, aild probably Thomas. 

Mr. Henry Edwards, of San Francisco, kindly furnishes the following 
notes: 

This species is very abundant in the spring and early summer, but 
at i>re8ent appears to be somewhat limited in its range as far as Cali- 
fornia is concerned. It is found only in our foothills, and has not, to my 
knowledge at least, been regarded as a very destructive insect. I never 
saw it but once in very large swarms, and it then appeared to attach 
itself more to the pasture grasses than to any growing crops, although 
there were plenty of litdds of barley, oats, &c., in the neighborhood. It 
appears in its larval condition in April, and in the wingeci state in May, 
X)assing entirely out of existence by the middle of June. 1 have taken 
it sparingly in Nevada and in Vancouver Island, and have seen some 
specimens from Santa Rosa Island, but I am pretty sure that it cannot 
be called a common insect in those localities.” 

Bmcription of ike adult. — Head nnifonn, pale browiiisli-yellow ; the raised edge of 
the vertex dotted wUh fiwcoua ; a dark fuscous spot beliiud the eye, broadening poste- 
riorly, but not extending ujion the pronotuiii. Antennro as long as the head and pro- 
notuiii together, dull Jioney-yellovv, growing dusky toward the tip. Pronotum dark 
brownish-yellow,' the sides darker anteriorly; median carina extending the whole 
length of the pronotum, moderately raised, cut once by a transverse line a little in 
advance of the middle ; lateral carinic prominent, extending across the anterior two- 
thirds of the proiiotum ; anterior border of the pronotum smooth, very slightly angu- 
fated ; posterior border delicately marginate, bent at a very little more than a right 
angle, the apex rounded ; tegmina dull-yellowish on the basal half, with distinct 
fuscous spots; toward the apex obscurely fuscous, with indistiiict fuscous markings; 
humeral ridge yellowish, and, when the tegmina are in repose, inclosing a brownish 
fuscous triangular stripe ; the spots are scattered mostly in the median held, consist- 
ing in the basal two-tifths of the tegmina of small roundish spots, and one larger 
longitudinal spot in the middle of the basal half ; there is a large irregular spot in the 
middle of the tegmina, and beyond a smaller transvoi’se spot, followed by indistinct 
markings ; wings hyaiine, slightly fuliginous at the extreme tip ; the veins, especially 
in the apical half, fuscous ; legs uniform brownish fuscous ; apical half of spines of 
hind tibim black. 

Length of body, 0.9 inch ; of tegmina, 0.9 inch ; of body and tegmina, 1.125 inches; 
of pronotum, 0.2 inch ; of hind femora, 0,5 inch. 

It bears a strong resemblance to CEdipoda pelJucida, Scndd., common in Northern New 
England. — (Souddor in Hayden^s Geological Report on Nebraska, 1872, p. 250.) 

The American Locust, Aerydimn americamim Drury (Plate LXIV, Fig. 6.) 

This is one of our largest grasshoppers, being a little ovw two inches 
in length. It is occasionally very destructive to vegetation in the 
Southern States. According to Professor Thomas it occurs in North 
Carolina, Southern States, J'lorida, Alabama, Texas (Scudder) ; Illinois, 
Tennessee, Mississippi, District of Columbia (Thomas); Virginia, New 
York (?Drury). I have observed it very abundantly in Virginia, at Dan- 
ville, iu April and early in May. The figure (after Riley) is so good 
that further description is unnecessary. 

In the pupa state this species is occasionally destructive. I have re- 
ceived from Prof. D. S. Jordau specimens which I regard as the pupm 
of this species, with the following notes on its habits : . 

^ ‘‘ While seining iu Rome, Ga., in the Etowah River, I noticed, about 

July 25, a feuce covered » completely with large grasshoppers not fully • 
and extremely brilliant in color. They were very hyaline and of 
all shades from a. clear pea-green to pale clear yellow and a sort of clear 
reddish amber (scarcely any two the same ; all become pale yellow in 
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spirits) colot;. We found them so tbick that we could collect them by the 
handful, and in consequence of their abundance and brilliancy (else I 
should not have noticed them) I secured a couple of quarts. All I have 
at band I send by American Express to day, but will send a hundred 
more if you wish. 

“A negro who was mowing near told us thatfhe had never seen tbht 
kind of grasshopper before and that they were destroying the cotton. 
We found no more in the neighborhood of Rome. 

“On a visit to Atlanta a week or so later we heard doleful comjdaints 
about a new sort of ^ hoppergrass^ that was destroying everything, 
particularly the corn and cotton. This kind was said by the Atlanta 
papers and farmers generally to have been hitherto unknown in Georgia, 
and we were shown a lot of live specimens on a cotton-})laiit in a glass 
globe in the rooms of the State x\griciiltural Department at Atlanta. 
The officials asked ns if that was not the terrible Kansas hopptjr. I 
knew just enough about those fellows to assure them that it was not. 

Later (August 12), near Lookout Mountain on Chattanooga Creek, 
we saw several splendid fields of corn utterly devastated by these grass- 
hoppers. The silk was gone and all the leaves and the husks peeled 
<lown as close as if a sheep had been at them, or a rat. I suppose the 
corn was not worth cutting at all, not even for fodder. As usual, all the 
fences were covered. We collected here four hundred or five hnudred 


and put them in a large wire cage of lizards and chameleons for the 
latter to feed on, but tlie insects tormented the retjtiles so much tliat 
we had to throw them away.’^ 

This species, when winged, sometimes take flight in large swarms. The 
following account of a flight in Columbia, S. 0., has been communicated 
to me by Professor Baird, assistant secretary of the Smithsonian Insti- 
tution : 


Columbia, S. C., Xocernher 18, 1870. 

Prof. S. F, BaiiU), JFashinglon, D. C, : 

1 inclose you specimens of ‘nocust” which made their apt)earanco on Friday, No- 
vember 17, at about 9.30 p. m. Quantities could he gathered. I allowed my window 
to be used to exhibit them, and soon had to stop receiving them. I find they f/re 
locusts, from Wood’s description, but find also that the same insect has been a denizen 
here for a long time, by reference to a dried specimen which I have had for six months. 
A week prior to their visit attention was called to the “ specks,” “ meteors,” “ birds, 
Ac., Hying in front of the moon. I have no doubt tliey were an advance-guard of 
these iocusts, as the under- wing is very brilliant in the light. I find they devour each 
other, but do not molest linen or cotton or papf3r in the window. I examined the 
heces of the newly-arrived ones with the microscopes to judge of their last food, and 
found it to be tvoody fiber. The locusts were traveling from northwest to southeast. 

Respectfully, Ac., 

E. E. JACKSON. 


Another swarm is described in the Monthly Report of the Depart- 
ment of Agriculture as “literally covering the streets of Vevay, Iiid., 
begiimiulf to drop down at half-past 6 in the evening and continuing till 
S p, m. This species has also swarmed in Sufiblk County, Virginia, 
according to Mr. C. 11. Dodge. — (Rural Carolinian, quoted by Riley, 
Seventh Report.) 


The Western Cuickkt y Jnabrus Haldoman and A.haldemani Girard. — Very 

destructive to cTO£is of wheat and other cereals and to glass; a large, stout, dark, cricket- 
like insect. 

The ^‘cricket” is especially injurious to crops in Utah, where it is very 
aunbying ahd abundant. I have found it {A. HaMemani Girard, named 
by Mr. Scudder) common on the shores of the Great Salt Lake, where 
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tbe gulls were seen feeding on this insect as well as winged grasshop- 
pers. Mr. Henry Edwards, under date of December 25, 1875, writes me 
as follows regarding the cricket : “ I send you two specimens of the large 
brown cricket from Idaho. I think it is Anahrus simplex of Haldeman. 
It is extremely destructive to tbe crops of wheat and other cereals from 
Oregon to Wyoming Territory, and eastward to Montana, Idaho, and 
Utah. I do not think it has ever been found in California. When I 
was in Oregon two years ago, I made some few notes about this pest, 
and, if I can find them, will willingly place them at your disposal.” 
Maj. J. W. Powell tells me that the cricket is annoying in Arizona. 

I e.'ctract the following remarks on the geographical range and habits 
of the species of Anahrus from Professor Thomas’s report in Hayden’s 
Keport on the Geology of Montana for 187 1 : 

Anahrm purpurascens is found, not abundantly, but at certain elevated points from 
Kortbern New Mexico to Montana, along the east base of tbe mountains, but I have 
met with uo specimen west of the range in the middle district, though Mr. Uhler gives 
Wa.shiugron Territory as a locality on the authority of Dr. fSuckley. It is also found 
as far south as Texas, and as far north as Red River, in Northern Minnesota. A, simplex 
appears to be confined to the middle district, as I have not met either in the eastern or 
western districts. Dr. Scuddor, who examined the Orthoptei'a, collected by Professor 
Hayden, in Nebraska, does not mention it in his list; nor did Mr. C. R. Dodge have it 
among his collections made in Nebraska, Colorado, Kansas, and Indian Territory; nor 
is it among tbe collections in tbe Agricultural Department, made east of the Rocky 
Mountains. Hence I think we may safely conclude that it is confined to the west side of 
the range. But what it lacks in range is made up in numbers, for in tbe northern part 
of Salt Lake Basin and southern part of Idaho, tbe only points where I have met with 
it, it is to be seen in armies of myriads, (p. 431.) Found in great abundance between 
Brigham City, Utah, and Fort Hall, Idaho; also, occasionally met with farther south, 
in Utah, and north of Fort Hall, to the boundary-line of Montana, which is hero along 
the I'ange separating the waters of the Atlantic from the Pacific. At some points we 
found them- so abundant as literally to cover the ground. In two or three instances 
they all appeared to be moving in one direction, as if impelled by some common motive. 
I recollect one instance, on Port Keuf River, where an army was crossing the road. It 
was probably as much as 200 yards in width. I could form iw idea as to its length. 
I only know that as far as I could distinguish objects of this size (being horseback) 
I could see them marching on, I think tbat in all the cases where I saw them thus 
moving, it was toward a stream of water. They appear to be very fond of gathering 
along the banks and in the vicinity of streams, lu the north part of Cache Valley 
I frequently noticed the ditches and little streams covered with these insects, which, 
having fallen in, were fioating down on the surface of the water, and, though watch- 
ing them for hours, they would fiowoii in au uiidiminished stream. 

Wliile encamped on a litte creek near Franklin, in this valley, it was with difficulty 
we could keep them out of our bedding; and when we went to breakfast, we found 
the under side and legs of the table and stools covered w'ith them, all the vigilance of 
the cook being required to keep them out of the victuals. 

But the strangest part of its history is that it will go in pursuit of and catch and 
eat the Cicada, This latter insect also made its appearance in this valley the past sea- 
son in immense numbers, covering the grass and sage and other bushes, especially 
those which formed a fringe along tbe little streams, IJp these tbe Anahrus would cau- 
tiously climb, reach out with its fore leg and plant its claw in its victim^s wing ; once 
the fatal claw secured u hold, the Cicada was doomed, for without ceremony it was at 
once sacrificed to the voracious appetite of its captor. No uniformity appeared to be 
pfijserved in this process ; sometimes they would commence with the thorax, at others 
with the head, not even taking the trouble to remove the legs and wings. 

I noticed in the road, where one of the armies was crossing, a number of large hawks 
feasting themselves upon the helpless victims. As I returned through Malade Valley 
(August 20, 1871,) the females were depositing their eggs. They pr^ the ovipositor 
perpendicularly into the ground almok its entire length, f 

The following notes on Anahrus simplex have been obligtogly prepared 
for this report by Mr. Henry Edwards, of San Francisco: 

I know little of this eiiecies from my own personal observation. It was extremely 
' abundant during a visit to Oregon some four years ago. I extraqjt the following from 
iny note-book ; The large brown cricket {Amh^us simplex) is a great trouble to tbe 
farmers of this region, (the Dalles,) and tins year has been unusually common. It ap- 
pears that they march to attack the corn fields in columns, and the only way left to tne 
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farmers to protect themselves is to dig trenches around their fields into which the crickets 
fall in enormous crowds and ax'e killed by their own numbers. The upper individuals, 
however, manage to make a bridge of the bodies of their companions* and sometimes 
cross the ditches in great quantities. Pigs eat these insects very greedily. They seem 
to be periodical in their appearance, the great swarms only occurnng once in six years. 
I think their depredations are mostly committed in the night, as I saw none during the 
heat of the day, but toward twilight they swarmed on the stems of artemisia and other 
low plants, and were exceedingly active.” 

Description of Anahras 6iw»p?eJc.—Dark shining brown, posterior femora with an ex- 
ternal and internal row of small spines beneath upon the yiosterior extremity; tibiae 
angular, with a row of spines upon each side above, and two approximate rows beneath, 
with the spines alternating. Length, fifteen lines, pronotum six, ovipositor twelve, pos- 
terior femora and tihim, each eleven, and tarsi throe and a half. This seems to be one 
of the species which is eaten by the aborigines of the Valley of the Great Salt Lake. — 
(Ilaldeman in Stansbllry^s Report, 18r>5, p. 372. 

Anahrtta haUlemani Girard. — Anteniuo long and filiform, reaching posteriorly the 
base of the ovipositor; pronotum .short, broad; femora smooth, yellowish ; feet and 
ovipositor reddish-purple. Posterior margin of pronotum black, with two parallel 
black bands on the posterior third of its length. 

Description . — The abdomen above exhibits ten segments or articulations, the an- 
terior or basal one being, as stated above, covered by the posterior prolongation of the 
pronotum. Bou(;ath there are seven subquadrangnlar plates, situated opposite to the 
seven middle upper segments. The posterior eegments inclose another piece bearing 
two spine-like abdominal appendages — one on each side. The ovipositor is as long as 
the abdomen, and entirely smooth. The base of the antenui© is situated above the 
eyes, aiwl inserted upon an angular movable piece. The joints composing these organs 
are very short, and provided with minute sette. The tibiie are provided with four 
rows of spines, two anterior and two posterior; the internal posterior row being the 
stoutest. The posterior rows are more densely set with spines, while the latter are 
scattered and alternate with each other in the anterior rows. The first and cordate 
joint of the tarsi is the loiige.st, the second is the shortest, and, from the middle of the 
third, a fourth slender and long joint arises, slightly convex above, and terminating 
in two spines or claws curved inward and outw^ard. The ground-color above and be- 
low is yellowish ; the antennm, limbs, and ovipositor are of a reddish-purple. The 
])osterior margin of the pronotum is black. Two parallel black vittm, inclosing a nar- 
row yellow one, are observed on each side of the dorsal line, upon the posterior third 
of the pronotum. The posterior portion of the upper abdominal segments is occasion- 
ally of a deep-brown hue. 

This species difiers from Anabrus simplex Ilald., by a pro])ortionally much shorter 
pronotum. — (Girard in Ma^cy^s Report of Explorations on the Red River of Texas, p. 
248.) 

So large and conspicuous an insert as the Anabrns is easily kept 
under by the means already suggested in treating of the locust. 


INSECTS SPECIALTjY INJCRIOUS TO WHEAT, OATS, BAR- 
LEY, ETC. 

A. — Affecting the root and stalk. 

The joint worm, Isosoma hordei of Walsh, Earijtoma hordeioi Harris, 

A minute, footless, yellowish- white maggot forming blister-like swellings between 
the secoad and third joints of the stalk, immediately ai)ove the lower joint in the 
sheathing-hase of the leaf; remaining through the winter in the stubbie, straw, or 
hirvested grain, and changing into a small, slender, black, four-winged insect, which 
deposits its eggs in the stalks of young \vhcat late in May and in June. 

Thia insect, belonging to a group of chalcid flies which are, as a rule, 
parasitic on other insects, is a vegetarian, and parasitic on the stalk% of 
wheat and other cereals, living on the sap, and by its presence causing 
the formation of blivSter-like galls or tumors on the lower part of the 
stalk. When the wheat or barley is from 8 to 10 inches high its growth 
becomes suddenly checked, the lower leaves turn yellow, and the stalks 
become bent. If the buts of the straw are now examined they will be 
fouad to be irregularly swollen and discolored between the second and 
third joints, and, instead of being hollow, are rendered solid, hard, 
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and brittle, so tbat the straw above the disease is impoverished, and 
seldom produces any grain. Suckers^ however, shoot out below, and 
afterward yield a partial crop, seldom exceeding one-half the usual 
quantity of grain” (Gourgas as quoted by Harris). The worms 
have been found living in swellings, sometimes from six to ten in a 
tumor situated between the seconcl and third joints, or immediately 
above the lower joint in the sheathing-bnse of the leaf, or in the joitit 
itself. In November, in the New England States, the fully-fed larvtb as 
a rule (many do not until the st)iiug) change to a chryshlis or pupa 
within the tumor, and in this state spend the winter in the straw or 
stubble or even in some cases in the harvested grain. In Virginia, the 
larva passes into the ])upa state in February and March. From early in 
May until early in July, but mostly in New York in June, the foiir- 
winged flies issue from the galls, the males first ai)pearing, and about 
the 10th of June, In Canada, the females deposit their eggs in the stalks 
of the young, healthy wheat. TJie larvm hatch in a few days, and by 
the first week of July the young are nearly one-half grown. By the 
first of September the galls become hard and the worms fully grown. 

I have endeavored to represent on the accompanying map the area 
of distribution of the joint-worm, but the area is probably too restricted. 
No facts are, however, at baud showing that it has occurred west of 
longitude S2^ or south of latitude 36^, with the exception that a ‘‘joint- 
worm” is reported in the Monthly Iteports of the Agricultural Depart- 
ment as having injured wheat in Kansas, but the species referred to has 
not, so far as 1 am aware, been referred to a competent botanist. I should 
be greatly obliged for specimens of this or any “joint- worm” from any 
part of the country. 

The joint-worm of late years has been, so far as reports go, much less 
abundant than between the years 1825 and 1800, and it is to be hoped 
that it will not again be so prevalent. In former y;^ars the losses in 
Virginia amounted to over a third of the entire wheat-crop, while some 
crops in that State were not thought to be worth cutting. It was par- 
ticularly abundant on rye, barley, and oats in the New England States 
and Canada, while in New York it was known to destroy one-half the 
barley -crop. Dr. Fitch has described several so-called species, allied to 
Isosoma hordei, and he supposed that they were restricted to different 
species of cereals. Mr. Walsh, however, has endeavored to show, with 
good reason, we think, that they were simply varieties of L hordei^ and 
that this well known species feeds ui>on all the small grains as well as 
wheat. 

Either two or three specimens of ichneumon or chalcia flies, belonging 
to the same family {ChaJcididw) of hymenopterous insects as the joint- 
worm itself, prey upon the larva, and probably tend to reduce its num- 
bers. Harris states that the larva? of a species of Torymxis^ one of these 
chalcid flies, destroy the joint-worm. A species of Torymtis (T, harrisH 
Fitch), perhaps the adult of the larval Torymus described by Harris, and 
a species of Pieromalus^ also prey upon it. 

Larva: The joiut-worm is described by Harris, from 8pcciD)ens received from Vir- 
' ginia, us a round, cylindrical, footless, maggot-like worm, varying from one-teuth to 
thMte-twentieths of an inch in length. It is pale yellowish and without hairs. The 
bead is round and partly retractile, with a distinct pair of jaws, and can be distin- 
guished from the larva? of the dipteuous gall-ilies by not having the usual V-shax>ed 
organs on the segment succeeding the bead. 

^ AdvU : The imago or adult lly is a four-\yinged, hymenopterous insect, a member of 
the family Chulcididw, most ot^ which are insect-parasites. It is jet black, and the 
tbigbs, shanks (tibia*), and claw-joints of the feet are blackish, while the knees and 
other Joints of the feet (tars.!) are pale yellow; sometimes the legs are entirely yellow. 
The females are O.l’d inch in length, while the males are smaller, have a club-sha|wid 
abdomen, and the joints of the antennae are surrounded by a verticil of hairs. 
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Be»icdtes.--T-Wliile the best way to encounter this insect is to biwd 
and set ioose the natural insect-parasites which prey upon it, the most 
obvious remedy is to burn the stubble in the autumn or early spring for 
several years in succession. If farmers would co-operate, this means 
would be sufficient to so reduce the numbers of tins species that its 
attaclis would be comparatively harmless. Plowing in the soil is of 
no use in the case of this insect, as the fly would easily And its way up 
10 the surface of the ground. 

^ -• 

The Hessian Fly, Cecidomyia destructor of Sav. (Plato LX*V, 
Fig. 1.) 

Two or three small, roddish-white embedded in the crown of the roots or 

jast above the lower jt>int, oansing the stalks and leaves to wither and die; the nuiff- 
Vots hardmi, turn browu, then resemblinj^ a llaxseed, and chaiijne into little blax^ 
midges with 8m(»ky wings, which appear in vspriiig and autumn, and lay from twenty 
to thirty eggs in a crease in the leaf of the young plant. 

The Hessian fly was so called because it <\"as first noticed as injurious 
to wheat during the revolutionary war, and was thought to have been 
imported from Europe iu some straw by the Hessian troops* ‘‘It was 
liist observed in the year 177G in the neighborhood of ISir William 
Howc^s debarkation on Staten Island, and at Flatbusb, on the west 
end of Long Island. Having multiplied in these places, the insects 
gradually spread over the southern parts of New York and Connecticut, 
and continued to proceed inland at the rate of 15 or 20 miles a year. 
T'hey reached Saratoga, 200 miles from their original station, in 1789. 
Dr. Chapman says that they were found west of the Alleghany Mount- 
ains iu 1797 ; from their progress throngh the country, having appa- 
jcntly advanced about 30 miles every summer. Wheat, rye, barley, 
and even timothy-grass, were attacked by them; and so great were their 
ravages in the larva state that the cultivation of wheat was abandoned 
in many places where they had established tliernselves.^^ — (Harris.) Dr. 
Fitch also thinks that this is an European importation, but Curtis in 
his “Farm Insects” doubts whether the European midge be of the 
same species. But it is reported by Kdllar to have been known in 
Europe as eply as 1833, and by later observers to be commonly diffused 
in Europe, and Kdllar pronounces it as indigenous to Europe. Of late 
years it has not been reported to be so destructive as formerly, and no 
mention is made of it by the different State entomologists in their an- 
nual reports. 

In the accompanying map showing the probable distribution of the 
Hessian fly and wheat-midge, I have been mainly dependent for my 
data regarding its distribation south and west of New York upon 
the Monthly Keports of the Agricultural Department at Washington. 
But the information there given, I regard as quite unreliable and un- 
satisfactory. It is quite likely that the Hessian fly may have been in 
those reports confounded with the wiieat-midge and vice vcrm^ or that 
'^vhen the “fly” is mentioned as injuring the wheat-crop, some other 
fly or insect has been the culprit. If, therefore, I have been in error, it 
will be from causes beyond my control. At the same time it is not un- 
likely that the area of distribution of both these insects may be found 
to coincide witlrthat of each of the two, and with that representing the 
cultivation of wheat. This latter has been taken from a map compiled 

* Specimens of the Hessian lly, wheat-midge, and joint-worm, and notes ou their 
habits and ravages, are earnestly desired the writer»for aid iu improving and cor- 
recting the maps herewith presented. Specimens of this insect and the wheat-midgo 
from tul parts of the country are earnestly desired by the author. 




696 REPORT UNITED STATES GEOLOGICAL S0RVEY* 

by General Francis A. Walker, from the Statistics of Agricultar^,ifinth 
Census, 1870. 

This insect is double-brooded, as the flies appear both in spring and 
autumn. At each of these periods the fly lays twenty or thirty eggs in a 
crease in the leaf of the young plant. In aboutfourdays,inwann weatW, 
they hatch, and the pale-red larvie (Fig. 2a) crawl down the leaf, work- 
ing their way in between it and the main stalk, passing downward till 
they come to a joint, just above which they remain, a little below the 
surface of the ground, with the head toward the root erf the plaut.’^ 
(Plate ly. Fig. Ic.) Here they imbibe the sap by suction alone, and 
by the simple pressure of their bodies, they become imbedded in the 
side of the stem. Two or three larvie thus imbedded serve to weaken 
the plant and cause it to wither and die. The larvte become full-grown 
in five or six weeks, then measuring about three-twentieths of an inch 
in length. About the 1st of December their skin hardens, becoming 
brown, and then turns to a bright chestnut color. This is the so-called 
flaxseed state, or puparinm. In tw’o or three weeks the larva (or, 
more truly speaking, the semi-pnpa) becomes detached from the old 
case. In this puparium some of the larva remains through the winter. 
Toward the end of April or the beginning of May the pupa (Plate LXV, 
Fig. 16) becomes fully formed, and in the middle of May, in New Eng- 
land, the pupa comes forth from the brown puparium, ^‘wrapped in a 
thin white skin,” according to Herrick, “which it soon breaks and is 
then at liberty.” The flies appear just as the wheat is coming up; they 
lay their eggs for a period of three weeks, and then entirely disappear. 
The maggots hatched from these eggs take the flaxseed form in June 
and July, and are thus found in the harvest time, most of them remain- 
ing on the stubble. Most of the flies appear in the autumn, but others 
remain in the puparium until the following spring. By burning the 
stubble in the fall their attacks may best be prevented. Among the 

parasites on this species are the egg-parasites, 
Flatygaster and Semiotellns (Geraphron) des- 
tructor Say (Fig. 3), the latter of which pierces 
the larva through the sheath of the leaf. Two 
other Iclmeumou parasites, according to Her- 
rick, destroy the fly while in the flaxseed or 
semi-pupa state. The ravages of the Hessian 
fly have been greatly checked by these minute 
insects, so that it is in many localities not so 
destructive as it was formerly. Dr. Fitch has 
suggested that the European parasites of this 
insect, and the wheat-midge, could be imported 
Fro. 3,-^Parasite of the and bred in large quantities, so as to stop their 
Hessiiin Fly. ravages. With proper pecuniary aid from the 

State tins seems feasible, while our native parasites might perhaps also 
be bred and multiplied so as to effectually exterminate these pests. As 
regards the increase of parasites, B, Wagner, in his “ Researches on the 
new Corn [wheat] Gall-fly” (Marburg, 1861), finds that the parasites of 
the Hessian fly increase in a ratio corresponding to that of their hosts. 
In the same year, be says, in which the hosts are very generally frequent, 
they are so infested by parasites that the next year only a few of the 
gall-flies appear. He also found that the parasites only infested the 
.summer brood of Hessian flies, but not the winter brood ; seventy per 
cent, of the former were (found to be infested. Thus far the Hessian fly 
Jias not occurred west of the Mississippi Valley. 

E(jg and larva : The egg is about one-flftiefch of an inch long and fonr- thousand tbs 
of an inch in diameter, cylindrical, translucent, and of a pale- red color (Herrick). 
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The larva or maggofe when first batched is pale reddish, afterward beooojiug white. 
It is when mature 0.15^iuch in length, oval cylindrical, pointed at one end, and is soft, 
shining white. 

f’/y ; Black with pale-brown legs and black feet and a tawny abdomen ; the egg- 
tube of the female rose-colored, wings blackish, tawny at base; ftinged with short 
hairs and rounded at tip. The body is about a tenth of an inch in length, and the 
wings expand one-quarter of an inch or more. The antennte of the male have the 
joints roundish oval and verticillate. 

Eemedies . — Besides the parasites of this insect, its natural enemies, 
large numbers probably fall a prey to roving carnivorous insects and 
birds, particularly swallows and martins. As, however, the insect re- 
mains in the ‘‘flaxseed^’ state in the straw and stubble, the obvious 
remedy is to burn over wheat-fields for several years in succession. 
The rotation of crops is also a valuable preventive measure. 

The ChinOh-Bug-, Blissits Iciicopteriis of Uhler, Lygccus lencoiderus 
of Say. 

A small bug, wdiile young siickiug the roots of wheat and corn, afterward infesting 
in great numbers the stalk ami leaves, puncturing them with their beaks. It appears 
early iu June, and there is a summer and autumn brood, the adults hybernating in 
the stubble. 

This is the most formidable enemy of wheat and corn, much more 
damage having been done to grain-crops in the Mississippi Valley and 
the Southern States than from any other cause, as it is more or less 
abundant each year. It is very abundant in Kansas, Nebraska, and 
California, according to Uhler. Dr. Shinier states that the female is 

occupied about twenty days in laying her eggs, about 500 in number. 
The larva hatches iu fifteen days, and there are two broods in a season, 
the first brood maturing, in Illinois, from the middle of July to the 
middle of August, and the second late in autumn.^^ According to Har- 
ris, the eggs of -the chinch-bug are laid in the ground, in which the 
young have been found, in great abundance, at the depth of an inch or 
more. They make their appearance on wheat about the middle of June, 
and may be seen iu their various stages of growth on all kinds of grain, 
on corn, and on herds-grass, during the whole summer. Some of them 
continue alive through the winter in their places of concealment.’^ This 
species is widely diffused. I have taken it frequently in Maine, and 
even on the extreme summit of Mount Washington in August, but it is 
more properly a southern and western insect. It has not attracted 
notice on the Pacific coast, as M. II. Edwards writes me that it has not 
yet apiieared in California. But as Mr. Uhler records it from Califor- 
nia, it probably occurs there only rarely. 

Dr. Shimer ill his Notes on the Chinch-Bug says that it ‘‘attained the 
maximum of its development in the summer of 1804, in the extensive 
wheat and corn fields of the valley of the Mississippi, and in that single 
year three-fourths of the wheat and one-half of the corn crop were 
destroyed throughout many extensive districts, comprising almost the 
entire Northwest, with an estimated loss of more than $100,000,(K)0 in 
the currency that then prevailed,” while Mr. Walsh estimates the loss 
from the ravages of this insect iu Illinois alone, in 1850, to have been 
$4,000,000, 

In the summer of 1805, the progeny of the broods of the preceding 
year were almost entirely swept off by an epidemic disease, so few being 
left that on the 22d of August Dr. Shimer found it “almost impossible 
to find oven a tew cabinet specimens of chinch-bugs alive” where they 
were so abundant the year before. “During the summer of 1866 the 
chinch-bugs were very scarce in all the early spring, and up to near the 
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hf^tvest I was not able, with the most diligent search, to find one* At 
harvest I did succeed in finding a few in some localities, This disease 
among the chinch-bugs was associated with the long-continued wet, 
cloudy, cool weather that prevailed during a greater jmrtion of the 
period of their development, and doubtless was in a measure produced 
by deficient light, heat, and electricity, combined with an excessive hu- 
midity of the atmosphere.” In 18C8 it again, according to the editors of 
the American Entomologist, ‘‘did considerable damage in certain 
counties in Soutliern Illinois, and especially in Southwest Missouri,’’ 
In 1871 Dr. Le Baron estimates the losses to corn and the small grains 
in the Northwestern States at SoO, 000,000,' and Kiley estimates the loss 
in 1874 in the same^rea as double that sum, the loss in Missouri alone 
being $10,000,000. Apparently no injury was sustained in Colorado in 
1875 from this insect. 

In the accompanying map showing the distribution of the chinch-bng, 
I have been mainly de[)Oiident on the statements of the State and other 
entomologists of the West, and the reports of tlie Agricultural Depart- 
ment. I have found the insect on the summit of Mount Washington, 
and argue from this fact that it is widely distributed over the colder as 
well as warmer portions of the New England States. It probably in- 
habits the entire United States east of longitude lOOo, and will proba- 
bly occur iu the Western Territories, wherever wheat is raised, though 
perhaps the altitude and peculiar climatic features of the Kocky Mount- 
ain Plateau may prevent its rapid and undue increase. 

^90} young and adult.— The egfr is minute, oval, 0.03 inch long, four times as long as 
broad, and white. The larva is at lirst ])ale yellow, afterward becoming reii, cbau^ug 
with age to brown and black, and marked with a white band across the back. The 
adult is armed with a powerful beak, instead of jaw\s, with which it punctures the stems 
of plants and sucks iu the sap ; it sometimes abounds to such an extent as to travel in 
armies from field to held ; it may be known by its white fore Tvings, contrasting well 
with a black spot on the middle of the edge of the wing, and is j^iout three-tw^eutioths 
of an inch in length. Certain individuals have very short wings. 



Fig. 4. — Adult and immature st.ages of Cliinch-Biig.—a, b, eggs: c, newiy-hatched 
larva; d, its tarsus ; e, larva after first molt; /, same after second molt; g, pupa — the 
natural sizes indicated at sides ; h, enlarged leg of perfect bug; J, taisus of same still 
more enlarged; i, proboscis or be^k, enlarged. (After Kiley.) 

Remedies , — Burn stubble, old straw, and corn-stalks among weeds in 
fence-corners in the early spring. Itiley advises the early sowing of 
small grain in the spring, and suggests that the harder the ground is 
the less chance there is for the chinch-bug tp penetrate to the roots of 
the grain and lay its eggs thereon. “ Hence, the importance of falh 
plowing, and using the roller upon land that is loose and friable.’^ 
Heavy rains and cold, damp seasons reduce its numbers materialily. 
Where irrigation is practiced, fields may be flooded for several days in 



PAOKxmj KOETHERN ARMY-WORM. , 699 

siicc?ession, and thus the insects driven ofif or drowned* The natural 
enemies of the cbinch'^-bug are larger species of bugs, the lady-bird 
{Uippodamia and Coccinella)^ the larva of the lace-wing fly {Chrysoim)^ 
and quails, etc. 

The NoRpiERN Army- Worm, lleliophila tmipnncfa of Grote; Noctua 
V ntjMncta of Zeiumiia uniinmcta Gucnee. 

The suininer of 1801 will be long remembered by agriculturists on 
account of the injury their crops received from the sudden and unpre- 
cedented appearance of a caterpillar which destroyed the leaves and 
heads of every sort of grainy and of a species of or plant-louse, 

that gathered iu immense numbers on the ears of tlio grain that had 
been left untouched by the army-worm, sucking out the sap of the ear, 
dnd thus lessening very materially its weight; or if in many cases not 
doing as much damage as this, causing much apprehension and anxiety 
to flirmers generally. 

The most injurious of these two insects is the larva of the Lciieania 
nnipunetay one of a family of night-flying moths that embraces an im- 
mense number of species. The genus Lenmuia has a spindle-shaped 
body, a robust thorax, with a distinct collar just behind the head, which 
above is triangular, carrying near the base the thread-like anteinue, or 
feelers, which are about two-thirds the length of the wings. Two stout 
palpi, with a slender tip, project from the under side of the head, from 
each side of the hollow sucking-tube used to suck the sweets of flowers, 
but which at rest is rolled up between the palpi and rendered almost 
invisible by the thick-set, long hair-like scales that cover the head. A 
little behind the front margin of the thorax, are ])laced the wings; the 
forward pair narrow and oblong, arched slightly at the apex, and just 
below, the outer oblique edge bulges out slightly. The outer edge or 
that farthest out from the insertion of the wing is in this genus two or 
three times as wide as the base. Iu the middle of the fore wing is a 
vein that runs out very prominent to just where it divides into three 
lesser branches; on this point iu the species described below is a con- 
spicuous white dot which gives it its uame, unipuncta. 

The hind wings are short, broad, and thin, just reaching out to the 
outer edge of the fore wing. There is a slight notch near the middle of 
the outer edge, and the inner edge, or that most parallel to the abdomen, 
is fringed with quite long hairy scales, that run into the pale fringe of the 
outer edge, ^vhieh is always paler and broader than that of the fore 
wings. Both wings are much paler beneath, and do not show the mark- 
ings of the upper side. When the moth is at rest, the hind wings are 
laid upon the abdomen and partially folded, so that the fore wings over- 
lap one another above them like a roof. Thus folded, the ends of the 
wings are not much wider than the thorax. 

The abdomen tapers rather rapidly, ending in a pencil of hairs. The 
seepud and third joints of the legs are ranch thickened, the last joints 
armed with minute spines, four of which are largest on the third joint. 

Characters like these show moths of this genus to be strong and swift 
on the wing. In meadows and grass-liinds, when disturbed tliey dart 
suddenly up train under our very feet and plunge into covert very 
quickly again. In the evening they fly iu great numbers into open 
windows, attracted by the light within. 

The eggs are laid near the roots of our wild, especially the perennial, 
grasses, such as timothy and red-top. Mr.’Eiley has succeeded in 
observing the fenjale laying her eggs early iu April at Saint Louis, Mo, 
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By carefully watching, I have ascertained that the favorite place to 
which the female consigns her eggs in such grass is along the inner 
base of the terminal blades where they are yet doubled. The com- 
pressed homey ovipositor, which plays with great ease and tentative 
motion on the two telescopic subjoints of the abdomen, * • * * is 

thrust in between the folded sides of the blade, and the eggs are glued 
along the groove in rows of from five to twenty, and covered with a 
white, glistening, adhesive fluid, which not only fastens them to each 
other, but draws the two sides of the grass-blade close around them, so 
that nothing but a narrow, glistening streak is visible. * ^ ^ 

The female, having once commenced to lay, is extremely active and 
busy, especially during warm nights, and 1 should Judge that but two 
or three days are required to empty the ovaries, which have a uniform 
development. - A string of fifteen or twenty eggs is jflaced in positidn 
in two or three minutes, and by the end of ten more 1 have known the 
moth to choose another leaf, and supply it with another string. Many 
must be laid very soon after vegetation starts, as sojue moths taken in 
the middle of April had already exhausted their supply; yet the bulk 
of them are not laid till toward the end of April,” The hatching of the 
larva in a uniform temperature of 75^ F. takes place from the 8th to the 
10th day after deposition. The iarvie molt flve times, and but three 
days while in contineinent intervened on an average between each. — 
(liiley’s Eighth Ee[?ort.) 

In Illinois, the moth lays its eggs in April and May, from four to six 
weeks earlier than in the Eastern States; so the larva appears earlier. 

In Missouri, from the middle of April till the middle of May, and 
about the middle of June probably in Massachusetts, and a week later 
in Maine, the eggs placed in local and couflned tracts of grass-land 
hatch their young Iarvie, which for four weeks or thereabout feed inces- 
santly till full-fed ou the grass around the place of tli^ir birth, straying 
off as their forage is eaten up to fresh pastures. 

The caterpillar state lasts for about a month, when it descends into 
the earth and changes to a chryvsalis, remaining in this state two or 
three weeks. In Authern Missouri the motli appears about the fore 
part of June. — (liil* .) In New England, the moth appears in 
It is probable, according to the observations of Mr. Eiley and myself,, 
that while the iiuijority of the moths appear in the late summer or early 
autumn, according to the latitude of the place where they live, a few 
may hyberuate in the pupa state in the Middle States, and still more 
in the New England States. Mr. Eiley tliinks that the moths may 
sometimes lay their eggs upon newly-sown fall-grain. 

We flrst hear of the army-worm when it is about an inch long; but 
it has eaten up all the grass around its place of birth, and in myriads is 
pushing out its columns after forage. The mature larva is about an 
inch and a half long. Its cylindrical body, divided into thirteen rings 
becomes more contracted and wrinkled at each end, and is sparsely 
covered with short hairs. The head is covered by a net work of con- 
fluent spots, while along the middle of the face run two lines diverging 
at each end. A light-colored waved line just above the legs is suc- 
ceeded by a dark one, then a light one edged with two thread-like lines; 
while the upper part is dark, with au interrupted white threadru nning 
exactly through the middle of the back. The prolegs, ten in number, 
are marked on their outer middle and ou their tip with black. Beneath, 
the caterpillar is of a livfd green. 

Its name is suggestive of the regular, trained way in which myriads 
of these caterpillars march together iu long, deep columns, side by side, 



THB-NOBTHEEN ARMY-WORM, tOl 

steadily over every obstacle, wherever their instinct leads them. Unlike 
the cut- worm, which moves by ni^ht singly, from field to field, and 
secrete themselves by day-time amid the roots of the plants they attack, 
the army-worm feeds in the forenoon and evening generally, scattered 
over fields of grain or grass, either eating the leaves or catting off the 
heads and letting it fall on the ground. They will thus cut across the 
field, wantonly mowing off the beads of the grain. In this way, in 
Plymouth County, Massachusetts, they destroyed an acre and a half of 
wheat in one night, and then attacked a corn field in the same way. 

All young insects, or those in the larval stage, are exceedingly vora- 
cious ; they eat surprising quantities of food. When these army-worms 
are shut up together without food, they will quickly devour each other. 
We give some extracts to illustrate what we have said, from the New 
I^Dgland Farmer and Boston Cultivator. A writer in Danvers, Mass., 
says: “ They were seen in great numbers through the entire field of 
several acres, climbing up the stalks of the barley, eating the blades 
and cutting oft' the heads of the grain. The day after these worms 
were discovered, the barley was mowed in order to preserve it, when 
they dropped to the ground, throwing themselves into a coil, a habit of 
the insect when disturbed. Many of them soon commenced a march 
for the neighboring fields and gardens, while others blindly pushed for- 
ward a column across the highways over a stone wall, where they were 
crushed by travelers on the road. But the main body marched to the 
adjoining gardens and inclosures, where the proprietors were waiting 
to receive them in their intrenchmeuts, which had been thrown up a 
foot wide and two feet deep. The worms, as they fell in their advance 
into the trenches, were assailed in various ways by eager combatants?, 
some spreading over them lime, tar, or ashes, while others resorted 
vigorously to pounding them. In this way, countless numbers of them 
were destroyed. The rear guard, composed principally of those of 
smaller growth, kept in the field, where they were picked up by a troop 
of fifty young red-winged blackbirds. I also noticed the robins feeding 
on these vermin.” Again : In adjoining lots they were commencing 
their devastation upon the corn, turnips, cabbages, weeds, and grass. 
They leave the grass-ground completely clean and white, so that it has tbe 
appearance of having been scorched in the sun. Thecabbageand turnips 
they destroy by eating the tender parts of the plants, while they attack 
the corn by descending the spindle and concealing themselves in large 
numbers among the leaves where the corn is to make its appearance. 
Corn thus attacked, looks wilted and drooping. In some hills, the 
stalks were stripped of all their leaves. There w^ere no worms upon the 
potato-tops, though they have killed all the grass to the borders of the 
field.” 

The damage done to crops in Western Massachusetts alone was esti- 
mated to amount to half a million dollars. In the Middle and Western 
Stalses, the army-worm appears in numbers in certain years, and then 
are rare for some years. In Southern Illinois, in 1818 or 1820, they 
were more numerous than in 1801. They also appeared in 1825, 1820, 
1834, 1841. In 1842 they were about as numerous as in 1801. In 1849 
they were numerous in Southern Illinois. In 1850 they occurred in 
small numbers. In 1855 it appeared in Northern Ohio; in 1854 it 
abounded in Boone County, Missouri, and in 1805, 1800, and especially 
in 1809, in portions of the State. In 1871 it occurred in Illinois, aud in 
1872 in Iowa, Wisconsin, Ohio, and Kentucky, Illinois, Missouri, and 
Tioga County, New York. — (Riley.) Tims it is well known and estab- 
lished in the South and West, so that when it appeared in New York 
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aiid New England the past sumiher there were thought to be two spe- 
cies of army- worms. But the moths from different sections of the East 
and West have been compared and found to be the same. Dr. Fitch^ 
also, has shown that ‘‘ worms in armies^^^ and ‘‘ black worms, ^ referred 
to by writers as occurring in New York and New England in 1743, 
1770, 1790, and 1817, with habits like those of the army- worm of 1801, 
must be the same species. Mr. Sanborn assures me that he took the 
moth in 1855 near Boston ; and has found the larva under stones in 
grass-plots. On Mr. Glark^s farm at Carritunk, near the Forks of the 
Kennebec, the army- worm did a great deal of damage to the barley, in 
all destroying forty acres of grain. This was about the middle of Au- 
gust, and soon alter the caterpillars entered th(', ground to transform. 
Their ravages were especially noticed, according to the Maine Farmer, 
in North Berwick, Union, Bangor, Ellsworth, and one or two other 
towns. Mr. Goodale informs nsthat on Mr. Joseph Clark’s farm, in Wal- 
doborough, the worm was found both in wheat and barley lields, though 
less on the wheat, which w^as riper. The leaves were consumed, while 
the heads were not much eaten. Many of the heads wore cut off and 
bad fallen upon the ground, while others were cut just enough to hang 
over. Mr. Goodale collected numbers of the worm on the 14th of Au- 
gust, and fed them till on the 20th all but one had gone into the earth. 
September 7, these millers appeared, and so several each day until the 
16th. 1 Lave never taken this species in Maine until I met the worm in 
Bangor, August 2, in a yard a few rods from the Bangor House, and 
nearly full-fed j August 13, in afield of barley in Mattamiscontis, on the 
Penobscot, above Bangor. It was not seen on farms above this point 
oti that river, or on the Allegasli or Saint John, so far as 1 could ascer- 
tain, w^hile the wheat Aphis was abundant on every farm I visited on 
those rivers. Whether the army-worm made its appearance for the 
first time in , Maine in 1861 can be only probable. IrT Massachusetts it 
was first noticed the first of July ; in Maine a month later, where it be- 
came generally prevalent. 

The year 1875 was another army-worm year, and it abounded all over 
the country, especially in Missouri, Illinois, Delaware, Ohio, Kentucky, 
and Iowa, New York, and throughout New England, and in Western 
New Brunswick. — (Riley.) 

While the caterpillar is single-brooded in the Northern States, in 
Saint Louis, Mo., Mr. Riley finds it to be double- brooded, and he thinks 
that three broods may sometimes appear in one season. 

The following newspaper items will show the time of appearance and 
degree of damage done by the army-worm in New York, the New Eng- 
land States, and New Brunswick, in 1875: 

Another insect'-i)est has made its in formidable niimhera on Long Island. 

The army- worm has been doing more damage in Sntiolk and liiieena Counties, especially 
the former, than even the dreaded potato-beetle. Corn and oats prove more atytrac- 
tive than potatoti.s to the army-worm, and in some instances the entire oi'op of oats 
has been destroyed. It is to be hoped that the recent heavy rains have put a stox> to 
the operations of these caterpillars ; at worst, their want of the power of flight will 
probably coniine the <laniag 0 to the island, — (New York Tribune, August 6, 187;>.) 

The army-worms have disappeared from Little Compton and Portsmouth as sud- 
denly as they came. They did considerable injury. — (Poston Journal, August 13.) 

A special from Rockland says that an immense army of black worms, similiaf to 
caterpillars, were crossing Pleasant street in that city all day Sunday, heading south- 
ward. Large crowds gathered to witness their advance. — (Boston Journal, August %) 

The Times says that the army-worm has appeared in Bath. This worm has appeared 
in Rockland, and as far east as Machias, and is reported as doing great damage.— 
(Bi'answick Telegraph, August 10.) 

Saint John, N. B., August 12.— The army- worms appeared on the marsb-foa^, a mil© 
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from Saint John, yesterday afternoon, in considerable strenjjth. Notwithstanding the 
efforts* to destroy them, they were marching on the city last night with apparently un- 
diininished numbers. To-day they are gaue. Considerable damage was done to gross, 
turnips, and other root- vegetables. The army- worm recently invaded Grassy Island 
in Saint John River, from which an annual revenue was derived from the sale of grasi. 
This year only one-rifth of the usual amount will be realized. There has been no gen- 
eral invasion of this province, and the’ alarm has subsided.— (Boston Journal.) 

I hsive represented on the map showing the distribution of the north- 
ern army worm, its probable range. Having received the moth from 
Texas, I think there is no reasonable doubt but that it also inhabits the 
other Gulf States as far as and including Northern and Middle Florida. 

The army- worm appears in the wheat-ftelds when the “ wheat is in tlie 
milk.” Previous to this the young larvm are not noticed. ‘‘When less 
than half an inch long, the worms are scarcely recognizable as army- 
worms,” the general color being green and only feeding by night. Biley 
states that “in ordinary seasons they are reported along the thirty -third 
parallel j as in Texas, early in March, and about a Aveek later with each de- 
gree of latitude as we advance northward. Then, in Southern Missouri 
they commence to march about tlic middle of May ; in Central Missouri 
the first of June, and in the extreme northern part of the State about 
the middle of the month. In the more northern New England States 
they seldom do much damage before the middle of July (we should 
rather say first of August). There may, therefore, be a difference of 
over two months between the appearance of the worms in Southern 
Missouri or Kentucky and in Maine.” — (riiley’s Eighth lieport.) 

The pupa , — The middle of August, the larva, full-fed, descends into 
the earth a few inches, and there, by constant wriggling of its body 
and the excretion of a sticky fluid, constructs a rough earthen cocoon ; 
or often it merely constructs a rude cell of dry grass just below the sur- 
face, and there in a day or tAvo, probably, as is the case with most 
piotba^ the mahogany-colored pupa, nearly an inch long, with wing- 
cbvers reaching to the last third of the body, with two spines slightly 
curved in, situated on the last segment, emerges from the outer larva- 
skin or mask, and lying there ten or fifteen days, till the tissues of the 
future moth shall be formed and hardened, discloses the imago or moth 
the last of August. 

Dr. Fitch shoAVs that the natural habitat of the army- worm is in grass, 
in low lauds. Mr. Eiley substantiates Dr, FitchVs opinion, and thus 
accounts for the occasional undue increase of tlie caterpillar : “During 
an excessively dry summer these swampy places dry out, and the insect, 
having a wider range where the conditions for its successful develop- 
ment are fa\wable, becomes greatly multiplied. The eggs are conse- 
quently deposited over a greater area of territory, and if the succeeding 
year proves Avet and favorable to the growth of the worms, Ave shall 
have the abnormal conditions of their appearing on our higher and drier 
lands, and of their marching from one field to another.” * ^ ^ Thus 
the fact becomes at once significant and explicable, that almost all 
greit army-worm years have been unusually wot, with the preceding 
year uufisually dry, as Dr. Fitch has proved by record.” — (Eiley^s Sec- 
ond Eeport.) 

In this, as probg.bly in all other insects, the unusual prevalence of the 
individuals is due to unusually favorable conditions for the preservation 
of the egg and the development of the caterpillar and chrysalis. It 
should be borne in mind that in ordinary years, of the one hundred 
eggs laid by each moth (if that be the approximate number), bat a 
small proportiod hatch, being eaten by birds and possibly destroyed by 
egg-parasites and by cold and damp weather. Should fifty or seventy- 
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jftve worma hatch, probably onlj" three or four perpetuate their kiud ; 
and so on throughout the insect* world. The struggle fot existence is 
so great, each species suffering from adverse climatic causes and insect- 
enemies, that but asmall proportion survive the perils of infancy and child- 
hood, so to speak. Were it not so, the world would be overrun with 
prepotent animals and plants. The increase and great abundance of 
the few species are an indication of the intense struggle for existence 
by which the many alone maintain their livelihood. 

Remedies. — If lands are burned over in the dead of the year where 
these eggs or pupse or moths abound, which is the best remedy we can 
apply to keep off’ or kill oft' this moth, the fire will certainly kill the 
chrysalids just below the roots of the grass, as it surely will the eggs 
on the stalks or the moths nestling among them. Tracts of land in 
Maine thus burned over in the spring of 1861 escaped the army- worm in 
the summer, while farms near by suffered from the incursions of worms 
from the uuburned grass-lands around. 

Ditching, or making a deep trench with steep or undermining sides, 
especially efiBcacions in sandy soils, will do much toward keeping them 
out of fields of grain. People have also laid tar in the bottom of 
ditches, laid trains of guano, and made bonfires in them. By turning 
fowl and hogs into fields just as the caterpillar is going into the earth 
to pupate, great numbers can be destroyed, and the hogs and hens wilt 
grow fat on them. 

Enemies. — That birds of different kinds feed on these caterpillars has 
been noticed. There are also night-birds that catch the moths as they 
fly. Both the larva and moth are exposed on every hand to the attacks 
of other insects, such as the dragon-flies, which are continually on the 
wing, especially over low lands. A large purple beetle with rowsiof 
golden spots on its wing-covers, the Calosoma calidum^ which is very 
common in grass-lands, either running about after their prey, or lying 
on the watch in their holes among the grass, makes |:reat havoc among 
the army-worm, and not only the beetle, but its larva, which is more 
voracious, if possible. 

Ants are known to destroy the army-worm, 1 am indebted to Mr. Efi 
1. Hershs, of Richmoiul, Ind., for the following instance : ‘‘In June^ 
1875, the army-worms took possession of a grass-plot near my study- 
window, and for a time threatened to strip it of every vestige of greeny 
but I noticed a few days after they made their appearance that a large 
number of small black ants were waging a war of extermination against 
them, which, in conjunction with the unusually wet weather, soou put 
a stop to their depredations.” 

But undoubtedly the grand check that nature has imposed upon the 
too great increase of caterpillars are their parasites, or those ichneu- 
mon-flies belonging to the great order Hymenojyfera, and two species 
of Bipteray or true flies, which lay their eggs on the outside of the 
cateri>illar. The young hatching out feeds on the fatty tissues of the 
caterpillar, which lives just along time enough for the parasite 
within to come to maturity. The larger ichneumons only live singly in 
the body of the caterpillar, while as many as a hundred of the minflte 
species have been seen to emerge from the dead larva-skin, their cocoons 
plaoed side by side within. 

We first notice a large species which Mr, Shurtleff raised from tbe 
army-worm between the first and middle of September. 

Ophion purgatus Say** This genus of ichneumons has a slender 
body, with long filiform antennm. The thorax above oval, and as wide 
as the head. The legs are long and slender j but the most appareut 
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character is the long.compressed abdomen, which, much arched or sickle- 
shaped, is attached to the body by a slender peduncle. The ehd of the 
abdomen is cut off obliquely inwards below. The ovipositor, is scarcely 
to be seen, which in most Ichneumons is very long ; and here we see 
the adaptation of this organ to the habits of the species. Instead of 
piercipg the body of the victim and depositing the egg at the bottom of 
the wound, the Ophion merely lays its egg on the skin of the caterpillar; 
The egg is beanrshaped and attached by a pedicle to the skin. When, 
the footless grub is hatched it does not entirely leave the egg-case, but 
the last joints of its body remain attached to the shell, while it reaches 
out over and with its sharp jaw'- pieces gnaws into the side of the cater- 
pillar. Some Ophions are parasitic in their ichneumons, Just as are 
the species of Chaleis mentioned below. 

This species, cornmon in Maine, is of a i>ale- reddish horn color. The head is yellow, 
pale testaceous at the base of tho antennai. The largo i»rominent eyes black. Three 
smaller black simple eyeS are arranged in a triangle above, between the compound 
eyes. The rest of the body, especially the hind part of the thorax, and the joints and 
under sidejof the abdomen and legs beneath are covered by a bloom of minute lighter- 
colored hairs which have their origin in microscopic puncturesi On the middle of the 
thorax above, a little darker ; and behind, a yellowish tint. Next the insertion of the 
abdomen the thorax is thickly and plainly punctate. Same color beneath, except the 
first three joints of the abdomen, which are touched with yellow, and the lower side is 
generally darker. 

The veins of the wings are dark ; the thickened cell on tho front inargin of the fore 
wings and the adjacent veins as well a.s the horny triangular i»ieccs in the cell below, 
the outer of wliicli is much the smallest, arc pale horn color. 

Body nearly an inch long. Expanse of wings, 12^ tenths. 

Mr. Walsh, of Illinois, has discovered three other ichneumons, descrip- 
tions of wliicli we take iTom liis pamidilet : 

Meaofthorus vifretts Walsh. — Male, general color light rufous. Eyes and ocelli bl.ack, 
antenna) fuscous except toward tho base. Upper surface of thorax in the larger speci- 
lueq fuscous; intermediate and posterior tibife with sxiurs efiual to one-fourth their 
length ; posterior knees slightly dusky ; tips of posterior tibim distinctly dusky. 
Wings hyaliue, nervures and stigma dusky. Abdomen viewed in profile, curves con- 
siderably, especially at base, and is quite narrow, except toward the tip, where it 
expands suddenly. The abdomen of the male is appendicnlated. It is of a translucent 
yellowish-white in its central one-third; tho remaining two-thirds piceous black, with 
a distinet yellowish narrow aimnlns at the base of the third joint. Appeudiculum of 
abdomen composed of two extremely fine 8eta>, thickened at tlieir base, whose length 
8 lightl 3 " exceeds the extreme width of tho .abdomen. 

The female differs in the head, being from tho month upward ])ieeons. The thorax 
and pectns are piceous black. Ovipo.sitor, which is dusky, slightly exceeds in length 
the width of the abdomen. Body, .{)8-,03 inch long. 

Pezomachus minimus Walsh. — This geiiUvS is wingless, like the neuters 
of ants, except that their antenna* are not elbowed like those of ants. 

Male, piceous. Eyes black,^ antenna) black, except toward tho base, where they .are 
light rufous. Legs rufous, hinds legs a little dusk}’. Abdomen narrowed ; second and 
sometimes third joint annulate with rufous at tip. The female differs in the thorax, 
being almost invariably rufous, and iu the first three abdominal joints being generally 
entirely ruf&us, with a piceous aannlus at the base of the third, though sometinies 
absent. The abdomen is also fuller and wider. Ovipositor dusk}^, equal in length to 
the 'v^idth of the abdomen. Body .07 to .1 inch long. 

. The cocoons symmetrically arranged side by side^ and ertveloped iu 
floss, are found in the dead skins of the arm.y-worm.' A minute ichneu- 
mon, Chalets albifrons Walsh, wuis bred from the cocioons of thes Pezo- 
machus, ‘ v 

Mmrogahter militaris Walsh, is another armj'-worm parasite. Head black ; piSlpi 
whitish ; antenmo, fuscous above, light lirown beneath toward the base. Thorax 
black, polished with very minute piincture.s. Nervures .and stigma of the wing fus- 
cous, Logs ifght rufous, posterior pair with kiit^es and tip.s of tibim fuscous. Abdo- 
men bkack, glabrous, highly jmlished. Ovipositor not exserted. Length of body, .07 
inch. 
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Two parasites Jive in this microgmter, HoclceriaperpulchraajiA Qlyplie 
rirideecens, belonging to the Chalcid family of ichneumons. Walsh says : 

Wo now khow that of 145 ichneumon-flies, promiscuously taken, that had depre- 
dated on the army-worm, ^7, or only 18 per coat., perished by Chaims flies. 

Ichneumon leucaniw Fitch. — Dr. Fitch has given an accouiJjt of another 
ichneumon. 

This parasite rcsemble.s a small w^asp, nearly half an inch lonjr, of a bright rust-red 
*color, its wings smoky, its breast black, and also the midxlle of its back, where is a 
small bright sulphur-yellow spot, which is the scutol. The antenna) have a milk- 
white band on their middle,* below which band they are rush-red, and above it black. 
There are two narrow' bands also on the back of the abdomen, placed on the fourth or 
fifth joint, and tlie slender peduncle of the abdomen is also black. Mr. Sanborn has 
raised this same species, as also another ichneumon, w hich w'o describe. 

Ichneumon species, — Iclinoitmons of this genus are ratlier slcnder- 
bodied ; the abdomen long oval. Wings not much longer than the slen- 
der anteanm, which in turn are a little more than one-half the length of 
the whole body. The logs and joints of the feet are also slender. The 
ovipositor of the female is not apparent; her eggs are pedunculated, 
having a general likeness to those of the genus Ophion, 

Tbe species before us is black and yellow. Head : face square, yellow ; a dark line 
bordcr.s the base of the aiiteuiue, which are rusty, the first joint yellow, and the ends 
dusky. ll(?ad behiud the anteuiuc black. Thorax l)lack ; above on its first joint, or 
prothorax, a yellow trausverso eILif>ticaI. On the second joint wddeh carries the fore 
wings are two yid low stripes forking toward tbe head. Scutellum yellow; another 
tran.sverse elliptical yellow spot behind. Third joint of thorax yellow above, black 
beneatb. Legs: first and second pairs yellow, reddish above on hrst joint. Third pair 
black at base ; second joint yellow; third, or femur, black ; fourth, or tibia, black at 
tip. Tarsi, or toes, marked with black. 

The elbowed abdomen black at base, tlic elbow yellow. The next three yellow 
joints with a narrow black strip on the front.edge, the hinder edge of the ring tinged 
with reddish. Last three rings black. 

Our last parasite is a fly, or species of the TacMyia family, that Mr. 
Sliurtleff and Sanborn have both raised from the army- worm, and I liucl 
it to be identical with the species that attacks the worm in the West. 

Exorista leucaniw Kirkpatrick (Senometopia militaris Walsh). — This 
genus resembles in form our common house-fly. The thorax is usually 
striped lougitudinally, and the whole body covered with large hairs. It 
flies low in sunny spots in woods, with a loud buzzing noise. We copy 
Mr. Walsh’s description, and select some interesting information he gives 
us about its habits : 

Length, .25 to ,40 inch; the females not exceeding ,50 inch. Face silvery, with lat- 
eral black hairs only on the checks,, at the top of which is a black bristle. Front 
golden olive, with a black central stripe, and lateral black convergent hairs. Occiput 
dusky. Labium, brown, with yellowish hair. Maxipalps, rufous. Eyes, cinnamon- 
brown, covered with very short dense whitish hair. Antenna^, two basal joints, black, 
with black hairs ; third Joint flattened, dusky, and from two and a half to three times 
the length of the second joint; seta, black. The entire hinder part of the head cov- 
ered with dense whitish hair. Thorax glabrous, ^blnish-gray and lighter at the sides, 
with four ipregular black vittaj, and black hairs and bristles. Scutel, reddish-brown, 
whitish behind, glabrouvS, Vith black hairs and bristles. Pectus, black, glabrous, with 
hairs and lateral bristles ; h‘gs, black, hairy ; thighs, dark cinereous beneath ; pur- 
villi, cinereous. Wings, hyaline; nervnres, brownish; aluh'e, opaque greenish-white. 
Abdomen, first joint black ; second and third, opalescent in the middle, with black and 
gray, and at the sides with rafons and gray; last joint, rufous, slightly opalescent at 
base with gray ; all with black hairs and lateral bristles. 

Beneath, tbe first joint is black ; the others, black marginal wnth rnfous, all with 
black hairs. In the male, the space between the eyes at the occiput is one-seventh ol 
the transverse diameter of tjic head ; in the female, it is one-fourth. 

Some pupa emses of tins fly before me are a little more tflan a quarter 
ineh loug; cylindrical; rounded at eticli end. The last segment, barely 
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disiiugiusbable, bas iwQ platen that were th^ breathihg- 

])ores iu the larva, the two first segments are partially split ^ 

rnptared across the end, where the fly burst out. The lly appeared 
2 Uth of September. . 

‘^The eggs,’^ Mr. Walsh says, “are much the shape and color of thoSi? " 
of the flesh-fly. The fly fastens its eggs by au insoluble cement on the 
upper surface of the two or three first rings of the body. Instinct ap- 
pear^ to teach the mother-fly that if she places her eggs further back, 
the littia maggots, as they hatch out and begin to penetrate the flesh, 
will be felt ^y the victim and seized by its powerful jaws, as I have seen 
wood-tfeeding caterpillars seize and worry like a dog ants that attacked 
theta.^^ 

Mr. Walsh hud fifty or sixty worms, of which all but two had their 
eggs? from one to six iu number, fastened on their upper side. From 
these he bted fifty-four Tachinas and two moths. “Now these army- 
worms averaged about three eggs apiece, and consequently two-tliirds 
of the eggs of the Taehina must have i)erisl^ed without arriving at uia- 
turity.’’ 

My eggs, so fiir as I noticed, did not hatch till the larva 

had gone under ground 5 but from information received from JMr. Emery, 

I have reason to believe that, under certain circumstances, this, or an 
allied species, hatches out above ground, adhering externally, and ‘ grow- 
ing rapidly, while its victim decreases iu size.’ They uniformly devoured 
the larva before it transformed into the pupa state. The time for the 
entire transformation of such as I experimented upon from egg to fly, 
^vas from fifteen to nineteen days.” * ^ ^ u Jefterson Eussoll, an i'a- 
telUgent farmer, had repeatedly,- on damp, cloudy mornings, watched a 
large, bluish-green fly, about the size of a blow-fly, attacking the army- 
worm, and depositing its eggs on the shoulders of the victim, as he as- 
certaifiM by a double lens. As they were attacked, the army-worms 
kept dropping to the ground and gathering in clusters, or hiding under 
clods, until finally the wheat on which they occurred was entirely free 
from them.” • Mr. Kiley says that in 1875 fully 80 per cent, of the army- 
wormi|^ which be noticed were attacked by the Tac//iwa flies. “They 
never abound or travel from one field to another, but they are accom- 
panied by a number of two- winged flies, w hich ai^e often so numerous 
that their buzzing reminds one of a swarm of bees.” — (Eighth Report.) 
Tliis fact supports the opinion of Wagner (see p. ) that insect-para- 
sites usually increase in [)roportion to their hosts. 

— 'wneu iirst jiiiu, wpiiericai, iiioa in tiiauitiic'i , wiiiuuLti, wuitp ; cov- 

ered with a glistening, adhesive tluid; shell delicate, becoming faintly irridcsceiit and 
more sordid before batching.— (liiley.) 

Larva. — When first hatched, 1.7 
miJlemeter in length; dull white, 
and a large darlv head. 

In the first and second stages, 
the two front pairs ot‘ abdominal 
legs are atropliied so as to necessi- 
tate a looping gait. In the third 
stage the looping habit is lost, but 
the front abdominal legs are still 
somewhat the smallest. Iu the Fio. n.~Pupa 
fourth stage, the color is dull, dark CUryfe^. 

. Fro. Xorthern Amy. worm. gre0n,and the chameleonitic brown ' * 

lines appear.— (Kiley.) '■ '-X' 

The i^ature larva is about au inch and a half long. Its cylindrical body, dividcil' 
into thiiteenitings, becomes more contracted and wrinkle*d at each end, and is flparwdyV; 
covered with short hairs. The head is covered by a net- work of eontlucnt spots, whilo^^ 
along the middle of the face run trwo lines diverging at each end. A 1 igh t*colore.d waved * 
line, aheye the jiegs, ia si^ceedcd liy a dark one ; thei^ a light one, edged with twe^ 
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linos; wbilo tlio upper part is dark, witli an interrupted white thread 
runninpj exactly through the middle of the back. The lu’olegs, ten in number, are 

marked on their outer middle and 
on their tip witli black. Beneath, 
the caterpillar is of a livid ^reou. ’ 
Most of the Maine species of jA’a- 
caula have light-colored wings, with, 
dark streaks and dots, but the 
' pnnrta is larger and darker colored. 
Its prevailing hues are rusty gray- 
iah-brovvu, sprinkled or pep])ered 
sparsely Avitli blaick scales. The 
upper part of the hioad, the front 
])arfc of the thorax or collar, and 
front margin of the fore wing, are of 
a lighter shade. Between the front 
margin of the fore wing and the 
vein, or raised line reaching out t»> 
the white spot in the center, is a rusty patch. Just beyond, about half-way between 
tlio white dot and the outer edge, is a row of about ten black dot.s, situated on the veins, 
rn7ining toward tin* api^x of tlie- wing, but the last three are detlected at a right angle 
inward and up to the fronj^ margin, wlnle a dark lino starts from tlie corner or enrve 
in the 1in<5 of dots, and proceeds to the upiier angle or apex of the wing. The littlo 
veins of tlie outer edge are silvery, and between them, in a row next to the fringe, can 
just ho seen little black dots. 

The hiiul wings are pearly smoke-colored, dark<‘T toward tin? outer e:lge, with a 
central spot of the same color, wliich can be seen on the under aider 

Beneath, the moth is a. light i>early-gray. The fore wings are clouded in the middle, 
with a dark spot on llie front margin, one-fonrtli of the way from the tip. The (ore 
wings are rather more pointed in tliis species than the other. The body measures 
nearly an inch long, and th<j wings (expand a little over an inch and one-half. 


Flc. 7. — ft, nialo Tiioth; h, alxloinuTiof fjMnalu — natural size; 
uyo ; (/, ha.so ol‘ inalo autoint.'t' ; e, base otlbinaleaiitenna; 
enlarged.— (Aflur liiley.) 


Nummary , — The army-woriu inotli appears late in the simnner or early 
in the aiitiuun, when it hybernates, after laying its eggs near the roots 
of perennial grasses; or it hybernates in the chrysalis state and ovi- 
posits ill April and ^lay southward ; later, northward. The eggs hatch 
and the young appear eight or ten days after, and fhe worms are most 
destructive in wet summer succeeding a dry one, when the ‘‘ wheat is in 
the milk.” The caterpillar state took a month ; the (dirysalis state two 
weeks. The species is mostly conlined to the Middle and Northern 
States, J besides external enemies it has eight internal parasites. The 
best way to exterminate the worm is to burn meadows and grass-hinds, 
where tlie insect lays its eggs, in the autumn. 

European Wueat-Feies. — Several very destructive flies’are known 
in Europe to injure the wStalks and leaves of wheat and other cereals, 
and as they are liable to be imported into this country, I will refer to 
tiiem. The Osciais {jranarius in England lives in the stalks of wheat; 
OnciniH vastator in Europe damages wheat and barley by eating the bas(‘ 
of th(! stalk. The larva becomes fully grown late in June, and a month 
later the lly appears. It is sai<l to be attacked by numerous Pteromn- 
Ins parasites, and a minute Prototrnpiii ichneumon oviposits in its eggs. 
Allied species causes the diseajse called ‘‘gout,” producing swellings 
twice tlnr size of the stalks of wheat and barley. Oscinis J/it affects 
the ears of barley, in certain years destroying one-tenth ortlie entire 
cro|>. Two species of another genus {(Jhlorops) are especially injurious 
in Euro]»e. Chh>ro2)s Jlneata destroys the central loaves and the plant 
itself, the female o\ ipositing on stems when the wheat begins to show 
the ear. In two w(‘eks the eggs hatch and the ffy appears iu Heptcmbei. 
Chlorops linpinil attacks the ears of barley, from six to ten larvie being 
found in the ears, destroying the tlowers and rendering them sterile. 
In dealing with these insects plowing in has been found to be of ne 
use, and the best preventive measure is the rotation of crops. 
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Tni2 Common Wiii:at-Fly, Chlori2)8 vnJgarin Fitcb. — Oertaiu Bmall, bIoihIot, pale- 
^re.eD anil watery -white shining maggots belonging to the above specie>t with the oth- 
Tfs iiiontioneil below are saiil by Dr. Fitch to burrow in iliirerent parts of the stalks, 
(1 waiting and often killing them. 

It was uot until 1855 that it was known that wheat in this countr 5 " 
Avas affected by these maggots, wlieu they were discovered by Dr. 
Fitch, who thinks that it i.s from the inunber of these and other insect 
denredatoDs that farnieDs are not now able to raise such large crops as 
used formerly to be harvested. The Chlorops i^idgarls is abundant the 
latter part of June in wbeatdields. It is i)ale yellow, and 0.15 inch in 
length. Another fly ivS the Meromyga amcrlcana of Fitch. It is yel- 
lowish-white and a little larger than the preceding. Another minute 
ily, found in company with the others, is the JAphonella ohera. It is less 
tlViin a line in length and iwS Jet-black. Still another form found in the 
lieads of wheat in New York in June is Oscinis tibialis. It is only 0.08 
inch in length, and also jet-black, with pale dull-yellow shanks and 
feet. The last fly mentioned by Fitch is llylemyia deecptlva, wliich 
occurs in abundance upon lieads of wheat late in June. It is ash-gray, 
with black legs and fciders, and a quarter of an inch in length. 

ITsMUniNG THE HEADS. 

* 

I’nc Wueat-Midoc, tUploHix triiid of roci'iit ixinljors: CvcidonujUi /rilici Kirlj^'. — 
StU'ural Hiiiiuto oiaugc-rod iiijiggofs, oii<‘-<‘igln h of aii inch long, crowding aronnU the 
kcnioLs of wheat, can.sing tlnnii to bhrivcl and dry whiai ripe. 'I'lnr maggots dosiamd 
i?ito the ground and spin minute c(»coon.s, from whicli in thi‘- following June come 
h ri g] 1 1 orange - c o lored in i dge.s. — ( 1-' i tc h . ) 

This insect was probably imported into (^piebcc about the year 1820. 
It made its way along the Saint Lawrence and Chambly (Soidle) Kiv'- 
(*rs into Northwestern Vermont, and soon became so abundant in New 
] England and New York that the cultivation of Avheat was mostly aban- 
doned. Its attacks then decreased, and wheat was again raised until 
in the year 1851, when wheat was largely in (uiltivation, it again became 
very destructive, <unising a loss in the State of New York alone, accord- 
ing to the estimate of Dr. Fitcli, of 15,000,001). In Canada, in 1850, 
die loss was estimated to exceed >^2,500, 000. Ln the same year, in por- 
tions of New York, the midge destroyed one-half to Iwo-tbirds on the 
uplands, and nearly all on the lowlands, and the destruction was worse 
in 1857 and 1858. In 1858 very little white wheat was sown in Western 
New York, and the midge reduced tlie\ alueof all the wheat-lands at least 
10 per cent. In 1850 the midge unai'conntably disa])peai(‘d, to again 
liecome prevalent in 1801 . — (Fiteli.) Mr. lliley, in the New York Tribune, 
nOers to this insect as iiHesting wheat in Indiana during the summer of 
1870, 

As regards the habits of the wlieat-midge, I re])rodiiee tlje following 
uee.oiint from my Guide to the 8Ludy of ]iis(H!tsf' ^AViien th(‘ wheat is 
in blossom, the females lay their eggs in the evening; by means of the 
long retractile tul)e-Iik(3 extremity of the body within the chalTv sc'ules 
of the flowers^ and in clusters of from two to liftetm or more, in eight 
or ten days the eggs disclose the transparent maggots, which, witli age, 
become orange-colored, and, when fully grown, are one-eiglitb of an 
inch long. They crowd around the germ of the wheat, which, by preSvS- 
ure, becomes siiriveled and aborted. At the end ot July anil in the 
beginning of August, the maggots become full-fed, and in a few days 
inolt their* skins, leaving the old larva-skin entire, excejit a little rent 
in one end of it. ‘Great iminbers of .these skins are found in the 
wheat-ears immediately after the molting process is completed.’ 
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Souietirnes the larva descends to the ground and molts there. Harris 
states that ‘ it is shorter, somewhat flattened, and more obtuse than 
before, and is of a deeper yellow color, with an oblong greenish spot in 
the middle of the body. In this state, which is intermediate between 
tlie larva and pupa states, which has, by J)r, Fitch, been termed the 
‘Uunbryo-pupa’’ and by ns semi pupa,” the insect spins a minute 
silken cocoon, which, according to Dr. Fitch, is smaller than a mustard 
seed, and remains in the ground through the winter, situated at the 
depth of an inch beneath the surface, lii the next June they are trans- 
formed to pupjc? with the limbs tree. When about to assume the adult 
state, the pupa works its way to the surface in June and July.’ ” 

Ih scrip t ion. ~~T]\e of tlio Avlieat-miUgc are long, oval-cylindrical, and tinged 

with pale red. Wbini tli(‘ larva is at rest it is oval, llattened on the under side, deep 
yellow, and 0.08 inch long. The female lly is nearly one-tenth f)f an inch long, bright 
orange or lemon-yellow, and tarnished or slightly smoky on the back forward of the 
wings, tlu^ latter clear, with a small cross-vein near their base; the antenna> are about 
as long as the body, and composed of tw<dve oblong joints, which are narrower in 
their middles and 8e}»araied by short jiedicels. In the males the antenna' are remark- 
ably long, slender, and delicate, and (consist of twenty-four globular joints: it is 
smaller, hut in oiluu' respects agrees with the female. — (Fitch.) 

Fanisites, — Dr. Fitch lias show n that w lien the midges increase or di- 
minish ill numbers its })arasites increase or diminish it^ the same ratio, 
'‘the same as the Hessian jIy,()Hcc so frightfully destruetive to our wheat* 
cro})s]i(*re in America, has become subdued by its parasites, whereby it is 
seldom noticed now or known to be ])resent in our country, although it 
can be foil lul almost every year in our wheat-fields, showing it is still 
with us, everywliei'e ready to again increase and become <lestriictiv(^ 
were it not constantly rei)re8se(l and kept down by its parasitic foes.” 
Mr. Curtis is quoted as saying that in Europe these ]>arasites so effect- 
ually execute their mission, that it has often ha]>pened a year or two 
after the midges were in excess not a specimen cobld be found.” its 
destructiveness in this country is due: to the fVnJ tlmt we have no native 
I)arasites to keep it within jiroper limits, and Dr. FiUdi urges that tlic 
Ijarasites be imi)orted from Europe. 

GKAix Ariiis, J]}h}s F.'ibricins. — Multitudes of dark plant-lice, chiHtering on 

the heads of wiieat in August, blackening the ticld.s of grain, and, by sucking the ker- 
nels, causing them to shrink in size and dimiuisli in weight. 

Wo wall su])pose a number of eggs to hatch out tlieir wingless females ; 
with an occasional winged individual there are as yet no males in exist- 
ence, and yet these virgin a[)Iiides, or plaiit-liee, every few days produce 
hiuidreds of young alive; eaxii of Avhich in turn come to matniity and 
produce their young aliv(‘. Hence, by the end of summer we have milk 
ions of lice overrnnning our wiieat-fields, the very youngest as w^ell as 
the okh‘st as if for their lives sacking in the sap from the ear of the 
grain. For by a mai velons adaptation to their mode of life, what in 
beetles are jaw s for biting are Itere lengthened out and joined together 
to form a tube, with a sucking-stomach at the base. This tube the louse 
forces into the root of the ear, and thus anchored by their Jaws, w hole 
groups cluster head dowinvard on tiie heads of grain, and by their 
numbers color a whole field. Jhit the supply of liquid food is greater 
than the aphides can manage, hence two tubes oi)en out Iforn tlie hind 
part of the abdomen, from wiiich exudes a sw^eet sticky, fluid calle<l 
‘‘honey-dew.” Ants come to cat it as it tails on the leaves, or lap it 
from the honey-Uibes of the aphis, and as the supply lessens, 4ihey gentlv 
strike the aphis with their autennm to make them yield more. 

At the ap[)i’oaeli of cold weather, when the whole race of aphides 
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xuust be cat oft', the vii^^in females produce winged individuals of both 
sexes, which after pairing die, after depositing their eggs for the spring 
brood. 

Our species is oblong-oval shaped, narrowing toward the head, while 
tlie abdomen behind is swelled out and rather blunt at the end, witli a 
rather long ovipositor i!i the female. Its color is green, (jovered often 
^vith a rcddisli-brown bloom. The ends of the antenna*, the end of the 
shanks and thighs and tlie feet, are black. In the young, these parts are 
only smoky or dusky. Length of those with wings about one-tenth of 
an inch. 

Dr. J'itch gives in the Doston Courier, interesting observations on 
this aphis. (Jf its variation in (tolorhe says : ‘‘One of the most rmnark- 
able cirenmstanees rehiUng to these inse<*ts is the (dninge in ih(‘ir color 
Adiich now began to take jibna*. While they were scattered about upon 
th(‘. leaves and staJks of tint giain, th(*y were ol’ a. bl ight grass giaaui 
rolor. Now orange-yidlow <u’ deej) tlesh-red individuals began to a]>pear 
among them. Tliis (*olor is so wholly different liom green, that th(‘se 
orange ones might be sus|H‘eted to be a dilferent s[)eeies. Dnt gi’eim 
[(Unales ])laeed in vials wei‘(‘ found next day to liave young witli them 
of both colors some being green, others orange. And a few days later 
other green females were iound to liave orange young only, no green 
ones being borfi any longer. It is probably tlie change in the quality of 
its food wbieb causes tlie insect to chang(‘ thus in its color, the Jui(‘es 
which the [ilant elaborates for th(‘ growth ot its (lowers and seeds being 
much more highly retined, nutritious, and dainty than those which cir- 
culate in the stalks and hmves, where the insert tirst femls. And it is 
truly curious and wonderful that this gnMui-eoIoi’ed insect, on coming to 
iced on the ;jui(!cs wlfudi grow tlie llowers, begins thereupon to give birth 
to young having a gray oranges mdor similar to that of the tiowms.’^ 

Dr. Fitidi notimul se\a‘rai yc^ai’s ago in wheat tields a grmm jdant-hmse, 
ihougli it wjis not common. 

In Last Ilam[ul(‘n, Mass., “a [»Iant-lonse of a pale In ii'k-rml color was 
extremely nninerous^' in IShh^ so, also, a “red insea*, t" on th(‘oat;s in Xew 
York was sent him. WeMliusknow the ins(a*t we are to spe'ak of was 
overrun uing the fields in seime jilaces last summeu'. 

“ fairly in May last, when rye^ and winteu’-wheuit were but a few inches 
out of the ground, i met witli this insee*t more numerous than any other 
in every jiart of every grain-liehl in my neighborhood. Toward the 
close e)f that month speu'imens having wings began to oiumr. By in- 
closing them singly in vijils, 1 found that the winged lemale*, usually gave 
birth te) four young iiee in t wenty-four lumrs, wliile those, without wings 
produ(*ed (‘iglit within tlu^ same time.” 

The gniin-ajihis laeeaiue notieeel the LStli duly in N(‘W rlersey, [lieu in 
the New Phigland Statias. rrobably very few tanas in Maine (‘.seapml 
its preseneca Aiiout th(‘ fust <vf Augusts I noticed tluun on a fanu about 
thirty miles above iAIattawamku^ag, on tin* Penobscot Piver, Also on 
farms on tlie laiacs that form the lumdwa.ters ot* tln^ Penohseot ami Al- 
leguash liivers, and on the Alleguash and Saint John. I also li(‘ard of 
its oceurrence in great numbers on the Haint Joiin in Nbuv Bi iiiiswiek. 
Like the army-woi iu, while* abundant on some lields, ()tlj{‘is were (uitiiely 
free from its attacks. 

Idle injui'y this ai>his does is to l(*sseii the we ight of tin* grain, which 
of course is a matter of great conseiiiumee*. The constant draining of 
the sap that Hows into the ear causes it to be very light, it not witlnu'ed 
and worthless. 
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VarasiieH. — Artificial means of driving off this pest have not yet been 
contrived. It has been suggested to kindle tires, throw on damp straw, 
and let the wind carry the smoke over the held. 

jbit the external enemies of this aphis are ready to help ns. The 
lady-bugs, eoccineJla^ as hirvjeand beetles, tlie golden-eyed tiles, chryrsopa, 
as larvae, have been seen the jiast season in great numbers in wiieat- 
iields, busily engaged in devouring the plant-lice. 

These minute insects have also their internal parasites, little ichneu- 
mons of the genus Aplildim, We have to go again to Dr. Uitch’s arli- 
(•le for information respecting their habits : 

“On many of the wheat-heads, may at present (August G) be noticed 
from one to a half dozen or more of these lice, which arii very large, 
])lnm]), and swollen, of the color of brown jiaper, standing in a posturii 
so ])eiTectly natural you suppose they are alive. /Touch tiiein with tile 
point of a pin, you iind they are dead. Pick olf a |)art ot their brittle 
skin; you see there is inside a white maggot doubled together like a 
ball, l*ut one or two ot these wdieat-h(‘a<ls in a vial, closing its mouth 
witi) a wad of cotton. In a W'eek\s time, or less, you iind running 
lively about in tlu^ vial some little bhndc llies, like small ants. These 
you se(^ have come out from tin* dead lice, through a circular opening 
which has b(‘en cut in their backs. Driv^e one or two ot these Hies into 
another vial, and introdueo to them a wheat-head havingi^ome freslt Ih’e. 
See how the lly runs about them, examinirig them with its antenna*. 
Having found one adapted to its wants, watch how' dexterously it 
curves its body forw ard uuderits breast, bringing the tip beton* its face, 
as if to take aeenrate aim w ith its sting. Tlnu’e, 11)0 a]>his gives a shrug, 
the fly has pricked it Avith its sting, an egg has been lodged iind(*r its 
skin, from Avhicli will grow^ a maggot like tliat first si^en inside the dead, 
swollen aphis. And tlius the little lly runs busily ai’ouud among the 
lice on the wheat-heads, stinging oiui after another, j[jll it exhausts its 
stock of eggs, a luindred iirobably, or more, thus insuring the death of 
that number of these li(‘e. Ami of its ])rogeuy, lif’ty it may he su})posed, 
will l>e females, by wliicli live tliousand moi^e will be destroyed. We 
thus see w^hat effieient agents these parasites are in subduing the insects 
on wdiich they prey. 1 iind three dilferent species of them now' at w'ork 
in our fields destroying this grain-aphis.” 

The AViiEAT-lIrAO Ai:aiy-\Voeai, Albllwra lliuikiicr.-— I njuiin.i;' tlie. lira<ls of 
rye, and leirlt'v, begiuaiiij^' at i.hu base, sonict imes f be eenti'r of IIk^ ear, so?iieliiii<*s 
lioliowiij.i;' out llu* Holt leaving uotliing l»iit the «1 h‘ 11 aiul the elialV; a ealerpil- 

]ar roMciabliiig tb(? northeiu arjiiy-worni, but striped with sulphur-yellow and light 
and dark brown. 

iTiough this is atjommon ami w'ide-s[)read insect, ranging from Maine to 
Kansas and southward, it was not kiiowm to be injurious to erojis until 
1872, when it w as found, according to Piley, seriously injuring oats in 
Pennsylvania. In 1 871 and 1 <873 it w as reported to injure w heat and tim- 
othy headsiii Maj’yland and Pennsylvania. 1 1 was described as “ hollow- 
ing out the soft grains and leaving nothing but the shell and the cliallf’ 
and “in some rye-fudds the heads are almost void of grains and the ground 
literally covered with ehalf, and that late-sowed rye would not be worth 
the harvesting w^ere it not for the straw' It Avas more w idely destruc- 
tive in the l^]asteru States in 1875 than in 1871. June 11, lvS7G, Mr. J. VV. 
Hobson, of Dickinson County, Kansas, w rote Mr. llileythat for ten days 
})astithad been noticed in the Avheat, “ The caterpillars begin their 
depredations at the basCvOf the ear, and sometimes near the center of the 
ear. In one field that I examined to-day the caterpillars were abundant. 
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TJiey 'vere rao.stl.v at rest, reclining at full length on the straw, while 
only a few were feeding on tlie ears.” 

larva.— Thv. best inarkcd worms are prettily striped with sul])huT-yelIow and straw- 
ytdlow, and wdth ligli^ and dark brown, as follows: A broad, dark brown lino alon^^ tbo 
Ijack, divided alon^^tbe middle by a fine Avbite firm generally obsolete behind ; beneath 
this hroud lino on eacli side a straw-ytdlow line, half as*wide ; then a liL^hl -brown one of 
tlie same width as the last, and becoming yellow on the lowt'T edge ; then a narrower 
bark-broNvii one, containing the white tt]>iracles ; then a snlphur-yellow as wide as the 
Third; tlmn a less distinct light-brown subventral one, the venter being t^de yellow, 
fhe head is large, straw-colored, and with two attenuating brown marks from the top 
to the lower face. Tlie chrysalis is of the ordinary mahogany-hrowu color, and lenui- 
uat<‘s in a stout horny point, willi a corrugated base. 

A(htU. — The moth has the front wings straw-colored, with a ]>ale line running nUmg 
the middle to the outer third, and shaded with browui as follows : A sh:u]<‘. beneath flic 
wliitc line,.intensilied at each mul where it /joins the white ; another, along tln^ ))<Kste- 
riwi- border, narrow at apex and broadening to the miildle, where it }U(i/)e( fs along tb<' 
middle of the w’ing abovii the w'bito line, fading away toward b;;He, and a fainter shade 
along the front or costal edge, intensify-ing tow'ard ajiex. The sjaUMes is oim of tin- 
smallest of the genus, liaving but two-thirds of the size of the ai'in^^-wonn. — i^Kiley ) 

T]IK WiTEAT-TiiKir.s, /.iwmt/oap.S' tritai Filch. — Upon the heads and stalks in June 
and July, exhausting the juices of the kernels and reTulering them dwarfish and shri\- 
clod ; exceedingly minute, active, long, and narrow six-legged insects, of a bright-yel- 
low or of a. sliining-black coloi'.’' — (Fitch.) 

Tlio Avlieat-thrips in this country also Occurs on tlie onion, and 
described more fully under the head of onion insects. It represents the 
rkhvoihripH ecntilluni of Europe, which do(\s, at times, extensive injury to 
the wheat, gnawing and [nincturing the seed, causing it to shrink and 
liecome what the birmcTs call pnngled.^’ It also gnaws the young 
stalks just above the knots, (musing the (*ar to become abortive. 
Another species common on wheat in Xenv York, in dune, is the Tliree- 
banded Thri|)S {ColvothrlpH Iri/dscudu) of* Mteh. It is mmrly doubl(‘ tlie 
size of the wheat-thi'ips, being 0.07 inch in l(mgth, and is black ; the dark 
wings liaving tliree broad white bands across them, while the antenna* 
ttiise (dose together, ‘‘and are (Composed of only fiva*, ]ninei]>al joints, 
oT wliich the two first are short, and a third thicker than the otiu^rs, 
whieli arclongand (cylindrical, the last one gradually ta])ei,ifig t(> a slen* 
(ieri)oint, its apical portion b(*ing divided into small indisiinet segments.’' 


Tiik W’ne.vr-WocM, AntjnllhiUi ivitir} Ikuicr. — Filling Ihe cnvitii's of :i grain of wheat, 
;.i w!ii{(? fihi’ous snlistan(.u>, formed liy ghiicn into hells of ;v silky imtnre, which 
iiislaiitly <lissi)lv(‘ in wnfm’ and (‘xliihit hundivd.s <jf minute worms, causing tin di.s- 
ea.se called *• ear-coeklc or [mi ples.’ ’ 


Although this worm has not yet Ikhui observed in America so far as 
I am aware, it is not imjirobalih^ tliat this disease oc(mrs with us, though 
not yet detected. 1 abstract tlie 
i’ollowing ae(;()unt, often word for 
word, from Enrtis’s^ Farm Insecds.*’ 

Mr. Curtis took his description of 
the worm and its habits from 
Bauer’s notes contained in Bro- 
fessor ileiislow’s “ lleport on the 
Diseases of ^Vheat.’'* 

“ The eggs are taken u)) by the 
suF from the infected grain which 
may have been planted, and hatch 
in the stalk as well as in the seed.,, 

The largest worms are j ineli long n.a;m- 



at Icmst, of a yellowish- v»diite color, 
and not so transparent as the 
young worms. Their heads are 


fivd. iiy section of a grain cxhildtiug Home 
worms and ipuit itiulcsof <'gg^. mnguified*, 
h an egg containing a wa)rm ready to batch, 
(From Cuj'tis, after Paum .) 


^Journal of the Koyal Agricultural Society, vol. ii, }). FJ. 
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very distinct ; they have a proboscis, which has three or four joints, wiiicU 
they contract or extend like an opera-glass. From the head, which is 
somewhat roundish, they taper gradually off toward the tail, whicli is 
scarcely half the diameter of the middle of their bocly, ends in an 
obtuse, chiw-Iike point. At a short distance from the end of the tail is 
an orilice surrounded by aft elevated lleshy edge ; from this orifice tin* 
worms discharge their eggs. The back of these old worms is nearly 
opaque, and appears jointed or annular; the number of joints or rings 
is from twenty dive to thirty. The belly-side is more transparent, and 
strings of ova can be distinctly seim through almost the whole hmgth 
of the worm to the orilice by which the c^ggs are discharged.^' Those 
in the cavities of the mature grain are generally or 3 ’,^ inch long, 
milk-white, and semi trans])arent. Alter laying all their eggs the 
parent worms soon die, and in a lew days they decay and fall to piece??; 
but su(*di is not the easc^ at an earlier period of life, for alter being dried, 
and appearing quite* dead, on the a])plieation of moist m e they become 
as lively as they were at first, and thus for five years and eight 
months Mr. r>auer was able to n*-animate tlie worms by immersion, 
but it reeininnl a longer i)(‘riod as the time lengthened, and after that 
they died ; other exam[»les bred by liiin retained their reviviscamt qual- 
ities for six ycairs and one month. It seems ]>robable that the glutinous 
substaii{*e in whicli they ure envelojKMl preserves their \ ilality. They 
may be kept aliVe for three months in water. 

“It apjiears fi’om Mr. Ibuiei^s investigations that the cavities of the 
grain are at first filled with a white fibrous substau(a% ibniuMl by gluten 
into balls of a silky natuie. In water they instantly disso]\'e, and ex- 
hibit hundreds of ininuti* woi'ins, whicli become animated in l(‘ss than a. 
quarter of an hour wlien moistem'd, and tlie grains t*ventnally assumed 
a dark-brown color, and weii? as haiil as wood.'’ 

In some grains approaeliing maturity only oni* wc^^ ni was found with 
the cluster of eggs, in others there were three (J'’ig. S), the s(‘Ction of a 
grain exhibiting some worms and mnltitndes of eggs. The eggs come 
forth in strings of five or six together, and arc detuched in water; the 
young worms can then be seen through the transparent skin. (Fig. 8 .) 
In about an hour and a half afl(‘r the egg is laid in water the young 
worm begins to extricate itself, which it took one of them an liour ami 
twelve minutes to accomplish. 


IXJi:Kl]N(t STORED (tR/VIJX. 

TilK Axcor^iois Ocain'-Mohi, (^vUr-hia cerrahita Ijiiui. (Pljifo lAV, F]\us. 7, S.) 
Devouring interior of tlie .st.ore<l grains of v.heat oinl (*orn, and transidrining, 
within the grain, a soft, thick, ll<*shy caterpillar. 

This destructive moth is found in granaries in tli is country, having 
been introduciMl from J^urope, where it has been (‘xtrernely destructives, 
es[)(‘cially in the French jiroN ince of Aiigouinois, from which it has de- 
rived its cominoir name. The iirst account ot‘ its occurrence in this 
country was published in 1708. It was then destructive to stored grain 
ill Virginia, but was said to injure wheat forty years previous in Is'orth 
Carolina. Harris also adds that the French naturalist, Hose, in 1700, or 
soon alter, found this motli “so abundant in Carolina as to extinguish 
a ciiudle wljcn he entered his granary in the night.” Harris furlher 
. states that this grain-moth spread from North Carolina and Virginia 
into Kentucky and Southern Ohio and Indiana, “and jnobably more or 
less throughout the wheat region of the adjacent States, between tln^ 
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thirty-sixth and fortieth degrees of north latitiideV’ and it havS been found 
even iu New England. Wheat, barley, oats, and Indiau corn sufl'er 
alike from it, the last especially when kept unprotecttHi inoro than six 
or eight n)onths.’’^(iIarri.s.) 

The moth lays mostly in June and August, but probably at other 
times daring the year, from sixty to ninety eggs iu clusters of about 
twenty in a single grain of wlmat or corn. Iu from lour to six days the 
larva* disperse, each selecting a single grain, burrowing iu at the end 
whence the plumule grows out. The caterpillar, after eating out the 
inside of the grain of wheat or coi n and exhausting its snp[)ly of food, 
sometimes eats its excrement once or even a. second time. It transforms 
within the grain, spinning a silken \veb, and before pu])ating (i. e., trans- 
forming to a pupa) gnaws a hole nearly through the shell lor the exit of 
the moth. The larva* of the lirst, or summer, brood mature iu about 
throe weeks, the motlis a])pearitig at harvest time. Those oi' the second 
brood hybernate iu the grain, changing into. moths the following summer. 

JJr><crij)iioii . — 'the fatiiriMllur f Plalt^LX V, Fig. iinicb i‘nlarg(.‘(] ) is nruisuall y thirF and 
nmisnally thin an<l trans):»ar<ait. The. moth (lMat(‘ l.XV, Fig. o) is 
ochnums witJi a dark-]>rowii Sin‘ak toward the hausc, and a low < lark dolM toward 1 ho 
oml of the fore wings, wliilo th<^ hmd wings arr gra_\i''h ■•i hri-oa sonuMinios tim foro 
wings are iiruspcdled. 'fiio wiugsai'<*, long and naih»u , Ix-am 1 1 nil \ fringed, and ('Xpaiul 
aliuut half ail inoli. Sovmal cLiahad narasitos )»rey utmn it. 

Jiemecltes . — Dry the grain in an oven or kiln witli a heat oi‘ 107^^ Fahren- 
licit for twelve hours; fumigate in <;]ose vessels with (^harcoal-gas. Early 
thrashing and winnowing should be ]>ractic.ed, not later than the end of 
July. The grain sliould be stored in tight bin.s. 

Tiin (J iiArN-'f im:a, Tuk a ffmarUa Linn. (Flalo LX V, Fig. If) — Dovonriug 1 ho intoj'ior 
of grains of svlnait, tying sovoral grains togolhoi-, l)ut tiaiislorining in cracks, etc., iu 
liio lloor; a shaidiT (:at(‘r})i!lar. 

This is also a I^hu*o]n*aii importation, ami is more or less injurious to 
stored grain, though h‘ss so than the Angoumois mot h. It is found Hy- 
ing in granaibfs in summer. The female lays from thirty to forty eggs, 
one or two in each grain. The <'aterpiliar liat(dn‘s in a few days ami 
eats into the grain, closing tlie entrance with its castings, and after di*- 
vouring the interior of one grain ])ass<*s into otiieis, uniting them with 
silk tlu’cads tbrming a web. When about to transfoiiu it des(*rts the 
grain, retires to cracks in the lioor and <*onstrncts a. cocoon, oft(*n by 
gnawing the wood and w<*aving the (diifis into its wijb until tin* cocoon 
has the form and sizi*, of a grain of wheat. In tliis it hibej*nates, cliang- 
ing to a i)upa in tlu* spring, ami in two or three \v(‘cks ap[)earij)g as a 
moth. 

Di'seripfiau . — The Inrs n is cylindrical, wit h hmg, lin(\ .scattered hairs, and of a light- 
half color, with a reddish licad. It is about lour or live, tcnilis of an inch in hmgtli. 
d'hc moth difl'crs entirely from 1 he Angoumois mot h in form, and is mcaniy whit c, w ith 
six V»n>\vn spots on tlic costa, of the fore wdngSj and with dark tiind wings. T!ic wings 
expand O.Od inch. 

Remedies. — Besid(‘s those suggct.sted for the attacks of the ja (*c(‘((!iig 
grain-molh, the granary when empty should lui thoroughly clcaiisod and 
whitewashed, or waslu*d witli coal-oil, ami when tlic c.itcrjiillars e.rc at 
work the grain should be often and tlioronghly stirred about. 

TiiF.Or.AiN-WKKA'n., SUoph'iJns tjranuriufi {\M\\\.), (IMatcLX V, Fig. 1'ir.) — A sliovt, mag- 
got-like gnih, eating the intinior of the grain and translorin'ing into a minute reddish 
weevil, which also injure-s stored grain. 

While the wheat-Hy ami several other insects are dublicd weevils’^ 
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by tlie ignorant, the present; insect and tbe rice-weevil are the only ones 
foniul injuring wheat, and then only when stored. I copy the following 
account of this common weevil from Harris, knowing nothing person- 
ally of the insect : This little insect, both in the beetle and grub states, 
devours stored wheat and other grains, and often commits much havoc 
in granaries and brew-houses. Its powers of multiplication are very 
great, for it is stated that a single pair of these destroyers may produce 
above six llioiisaiid dt\scendants in one year. The female deposits her 
eggs upon the wheat after it is housed, and the young grubs hatched 
therefrom immediately burrow in the wheat, each individual occupying 
alone a single grain, Ihe substance of whudi it devours, so as often to 
leave nothing but the hull ; and this dcstructiou goes on within while 
no external appearance leads to its discovery, and the loss of weight is 
the only evidence of the mischief tliat has been done to the grain. Pn 
due time the grubs undergo their transformations, and come out of the 
hulls, in the beetle state, today their eggs for another brood, 

(h‘uh and heeflc. — Tlio "lub ia short, thick, fleshy, inaf^got-like ; while the weevil is 
** a slender Ix^etlc of a pitchy-red color, ahont ouc-(M<:;htli of an inch lon^, with a slender 
snout slightly hent down ward ; a coarsely- iiuuctu red and very loiif^ thorax, constituting 
alniost one-half the length of the wliole body, and wing-covers that are furrowed and 
do not entirely cover the ti]> of the abdomen.’^ 

Remedies . — These insects are effectually destroyed by kiln-drying the 
wheat; and grain that is kept cool, well ventilated, and is frequently 
moved, is said to \h^ exempt from attack. — (Harris.) 

The ri(!e-weevil , Sitoph i Ins orijzw Linn. (Idate LX V, Lig. 10 a, ?>, o), attacks 
stored rice, and also grain and corn. It differs from the S. (franarlKs in 
Ijaving two large red spots on eacli wing-covi^r, and in being a- little 
smaller, as it measures only a line in length, exclusive of the snout. Jt 
is abundant in the Southern States, wliere it is called the black weevil.’' 
In the South it is said, accoi ding to Harris, to lay itsieggs on the rice in 
thelields; but this statement needs confirmation. ‘‘The parent IXH^.tle 
bores a hole into the grain, ami drops therein a single egg, going from 
one grain to another till all her eggs are laid; she then dies, leaving', 
however, the rice well seeded for a future harvest of weevil-grubs. Jn 
<lue time the eggs are hatched, the grubs live securely and umseen in 
the center of the rice, devouring a considerable jmrtioii of its substance, 
and when fully grown they gnaw a little hole through the end of the 
grain, artfully stopping it up again with particles of riee- flour, and then 
change to pup;e. This usually occurs during the winter; and in the 
following spring the insects are transformed to beetles, and come out of 
the grain. By winnowing and sifting the riee the beetles can be sepa- 
rated, and then should be gathered immediately and destroyed.” (llaiTis.) 
Besides these iusects of the granary Dr. Fitch describes the A<jrom}fza 
tritiei^ whi(di sometiFiies occurs in great numbers in stored wheat in New 
York. 

Tm: GiiArx Syl\ amis, Sihhinus suruutmansis (Linih). — A small brown botitic gnawiiij; 
the ends of ry(}, ojit, and wheat jgrains. 

This is a very common and annoying little l)eetlo, which in Plurope is 
known to be a great pest in stores and warehouses. In Pennsylv^ania, 
it has been found to injure stored rye, wheat, and oats, eating holes in 
the grain. It is a little Hat, brown beetle, not quite a line in length, 
characterized chielly by the last three joints of the auteunai being 
enlarged, and by having* three prominent longitudinal ridges on the 
thorax, which is armed on the sides with six teeth. 

Remedies . — “The best way to get rid of it, when the grain cannot be 
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subjected to a killing beat, ia to stack the grain a year or two until the 
insects are starved out of the barns, just as they lay by ships iu dhe 
grain-trade, or use them for other freight when they once become infested 
with this insect, or with the true grain- weevil.” — ^^(Uiley.) 

AI^’PECTING INDIAN CORN. — INJURING rUE ROO'l'S. 

AtjrotiH strlTusa (Denis aiid Scbi(‘f(‘rniiiller) niitl otlirr spi-cios. (Plato 
f.W, 2, ^>, 4, Katinir tlio roots of corn uinl oilier ctre.-ils ; lari^e, diuk, uhsciirely" 
colorodj smooth-bodied ealerjiillar.s, bidiuj^by day ami feeding by iji<;lit. 

Xot only Indian corn but otlter cereals and ^M^asses are indiscriminately 
attacked by ditlerent species of caterpillars called cut worms from theiV 
liabit of cutting oil yonn^, succulent plants as tlu‘y are comino’ up out 
of tlie ground. They are thick, with a distinct horny ])rothoracic ])late, 
and are usually marked with shining and warty, or smooth, spotvS of the 
same general color as the rest of the body; tlH\v are usually striped 
longitudinally. They are seen early in spring hiding under sti(‘ks and 
stones, having hibernated in this state. They feed by night, liiding in 
the day-time. The clirysalids are situated under ground. They trans 
form to moths, sometimes call dart-moths, wJiich might be knowui by 
(heir crested trunks and ciliated or pectinated antenme, while tlu^ fore 
wings are rather narrow, usually with a dark dot near the middle of the 
w ing, and just b(\vond a reniform marking, w hile t here is usually a basal, 
meclian, black streak. The moths ap|>ear in midsummer, and lay their 
eggs near the roots of grasses, which hatch in the autumn, the worms 
living on roots and sprouts of herbaceous plants. ‘‘On the a]>i)roacli of 
winter they descend dee|)er into the ground, and, curling themselves np, 
remain in a torjud state until the follow iiig spriiig, w ium they ascend 
toward the surface, and renews their devastations.'’ — (Harris.) 

Our largest species, Af/rofis sf/ ffusa (liate LXV, Fig. it), w^as probabl^y 
imported from Juirope, The caterpillar is <lesci‘ibed as follows by Filey: 

f(.s ^‘oiierjtl color ;ibo\'C i.s dull, dark, ](*a<b‘n-l)ro\vi), Avitb a fnint trace of a dirty 
;;cllo\v-wbi1(} line aloT)<^ tlie back, "flm .snbdor.sal lino is inor<' diHlinel', ami ladAvaam it 
and the sti;j;mata are two other indi.slinct. palo lines, 'rhero are. (dG-ht black, sbifiy^ 
piliterous spots ou eacii si'^^mcnt, two near the su'ndorsal lim‘, the smaller a litlio 
above anteriorly ; the buGcrju.Nt Ixdow it, and a lillle back ot the middle of the sej;- 
nieiiT, with the lim‘ appf.ann^ cspecdiilly li^ht abovii it. dlu^ <»tber two are. placed 
uaeli side of the stieauala, ttit‘ one anteriorly a little, above, the otliur Just ladiind, in 
the same line wdtii them, and baviiiG’ a \Nbite sliade above it. 

Another eut-w’-orm, which is still more abundant in tlie IMiddle and 
Xtnv England States, i.s the young of the Clamh^stine moth {Xoctua 
('l(ir((lestina of Ilivnrs), and may be called tlie Corn cut moth. While 
tlie fnlly-grown cater}>iller has not been de.scribtMl, the young ar(‘ said by 
Harris to be “ nior(M)r less distinctly marked abovo with ])ale ami dark 
stripes, and are uniformly paler b(*low.” According to Melslnamer, as 
(jdoted by Harris, when lirst batched, it feeds on the various grasses, 
tiVseonding, when half-grown, in the ground on the a])[)roach of s(were 
iVosts, and re-appearing in the s}u‘ing, and then beginning to grow again, 
attaining their full size and ])uj)iiting before the middles of July, often 
much earlier, UvS in the 2sewv England States the moth is seen from the 
middle of June to the middle or end of August. 

Moih. — It is of a pcciili.'U’ dull blackish, vvilb the body very Hit when tbv win^K are 
‘expanded, and with obseuie inaikiijGs. “The f(»ic wing.s are eenerally of a dark asb- 
' olor, with only a very faint trace of the double transverse wavy bamls tliat arc found 
in most species of A<jrot\H ; the two ordinary spots are small and narrow, tlie anterior 
spot bein;^ obloiji^ oval, and eonneeted with the obliijm^ kidney-sba fif'd spot by a bin- 
J^itmlinal black line.^^ Tlie bind wings are rather dark, and the bearl and legs darker 
than usual, almost blackish. It expands an inch and tlirce-ffuartfus. 
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licmedjes . — Among tlio more general preventive remedies, suggested 
by Harris, are tbe soaking of corn, before planting, in copperas-water, 
and mixing salt itii tlie manure, though these are of less use than 
plowing deei) in the autumn so as to turn u]) the half grown worms, so 
as to expose them to winter (H)lds and insectivorous birdvS. When tln^ 
worms have begun their attacks, hand-picking, L c., digging up th(‘, 
worms which hide by day in tlie soil around the plant, is, of course, the 
most etlicacious nunedy. An excellent jdan is to make a deep hole, with 
a stake, in the hills, down which trap the caterpillar is liable to fall. 

WTce-AVoiiMs. — Katinir the roots of corn and wheat, hard cylindrical, round, reddisli 
wonns^ tapiainuj towaJ'd tlie liead and tail, and cliunginjL;' into snappiug-beetles. 

The roots of corn, wheat, and grasses are often injured to a lament- 
able extent by ire- worms, the larva‘- of various species of snappiiig-bee- 
ties belonging to the bimily IJlai^'rida. 


'J'lu: CouN Maoc.o'I', Antlionuiia Ziv Itiley. — Gnawing sct;d-corn Jiftcr it is planted; 
laaggot like the onitm-worm. 

has been found to injure 


This maggot 





Fig. 9. 


c 

-Com- ^fagijof. 


larva, enlarged; h, piu)a- 


case ; c, corn m/pnaal hy worms, natural size. 


S(M‘d-corn just after being 
} dan ted, and to abound to 
such an extent us to nearly 
ruin whole corn-tields, as it 
>naws into the corn, linally 
causingittorot. When fully 
fed tlu‘y contract, ibrming 
a barrel- shaped brown east* 
(Fig. S, 6), within which lies 


the ))U})a, and in a week after the Hies appear. Asa remedy, soalc the 
corn before planting in gas-tar or copperas- water. 


Larva . — Closely ics(Mnhliiig the maggot of the onion-tly ; yellowish-white; bliuit iit 
the )>osterioi’ eij(l and poiiite.d in front. It is about a (|niirl4*r (ff an inch in length. 

Fhj. — Ue-a<l tawny in fKuit, with a brownish edge; antennte black; face and orbits 
brownish-white; thorax and ahdom<*n pale yellow-hrownisb ash-<‘oJored ; thorax with 
an indistinct middle stiiite of brown ; legs black. Length one-lifth of an ineli.— (Riley. ^ 

Tiik Qow'S-W S ph('noj)UorK>i zio . — Piiiictiiring hu'g<3 holes in young corn nenr 
the base of the stalk, helbie it has s[dudled, aJid sometimes destroying whole fields of 
young coin. 

In the Tractical Entonndogist (vol. ii, p. U7, JSdT) the late ]Mr. Walsh 
described this weevil, and gave an account of its ravages in the Aliddle 
and Western ^States. Mr. Itobert Howell, in Tioga County, New York, 
was among the (irst to detect it, and under date of Juue 14, 1809, he 
Avrites me that ^Mliis is the fourth year they have infested the newly- 
])lanted corn in this vicinity. The inclosed s])ecimens were taken on the 
11th iiivStunt. I presume they have been in every hill of corn in m\^ 
tield. They pierce the young corn in numerous places, so that each 
blade has from one to six or eight holes the size of a pin or larger, and 
I iound a number last Friday about an inch uiid<‘r ground, hanging to 
young stalks with much tenacity. When very numerous, every stalk is 
killed. Some fi. Ids, two or three years ago, were wholly destroyed by 
this iiTsect.'’ 1 have detected this insect at Hyaniiis, Mass., Juno 25. 

It is a rather large blacli weevil, Avith a long, narrow^ subeyliudrical 
body, and with (hoarse gray punct/iires. The liead is black, finely puu(‘ 
tured, with still more minute punctures on tlie beak. At the base of 
the bealv just betAveeii the eyes is a small oval pit. The beak is nearly 
ono-tliird as long as the body ; it is ciirA'od dowuiward, slightly coiie 
pressed, with the tip seen from aboA^e dilated slightly and triangular. 
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On the piotborax is a long, loziMige-shaped, smooth black inediau area, 
with two smooth si)ots on the side near tlie IVoiit ; these, with two longer 
diverging spots beliind, form an inverted Y on each side of the body. 
Behind are coarse gray punctures. The wing-covei's are imirked with 
rows of coarse punctures along the stride, nimth larger than those on the 
thorax. On the smooth s])aces between the stria* is a row of more or 
less crowded iniinite punctiir(‘s. Otr tlie base of the elytra, near the 
outer edge, is a lo\v smooth tubercle, and a larger one near the, tip. On 
the extreme tip of the abdomen, near the elytra, are two short diverg* 
iiig rows of line stilt* tawny hairs, wliieli stand out straiglil from the 
end. The legs are black, the tarsi reddish, j>ieeous. J>(‘iieath, the body 
is black and widely punctured, it measur(\s 0.4(t of an inch in length. 

Keiitedies . — Until we know more ol* its habits, its mode? of lih* in the 
larva stage, and its nativa^ rood-[)lant, we are at a loss to suggest leme* 
dies agaiust the attacks of this insect. W hen the corn is o‘osei v('d to 
l>e' sulleriug from their punctures, they should be |)icked tdf with the 
liand, and the young blades of corn carefully watched. These wt^evils 
are so large as to be readily detected after a litth? [)ractice. 


Tiik SrxNi>Li:-\VoirM, J(7 wi/(h/<.s .:((»■ (Tlunis).— in tht*, hIuIU tln> coni- 

spindh’S, causing tlic lcav<*s tn wither, ii caterpiilar an lucii long, sinootn and naked, 
with the liead and last segment V>lack. 

The ravages of this worm generally begin, says Harris, ‘-while the 
(‘oru stalk is young, and before the sjtiiulle iis(*s nincli abo-ve the tuft of 
l(‘aves in which it is embo8om(‘d. The mischief is diseo^'cl•(‘d by the 
withering of hiaves, and, when these are taken liohl of, they imiy 
often be drawn out with the imdnded spindle. On examining the <H>rn, 
a small hole may b(‘. seen in the side of tlie leafy stalk, neai* the ground, 
penetrating into the soft center of the stalk, which, when cut open, will 
1)0 found to be perforat(*d, both upward and downward, by a slender 
worm-like eaterpillar, whose excrementitious castings surround the ori- 
lice of the hole.'^ It also Imres into the stalks of the dahlia and of the 
elder. The brown ciirysalis is rather slender, and is found within the 
burrow nta<le by the catcu'pillar. 

Larva . — Sniootli and ap])arcntly naked, yellowisli, wilL tlio head, the t()]> of the 
tirst atui of tlif! la«t, wingn black, and with a d()ubl<; I'ow, acruisj^ each oi tlui other l ings, 
of small, siiKHdh, slightly eltivated, shining black <l<)ts. 

Moih.—'lhii fore wings rust-red ; they are mottled with gray, alihost in hands, 
uniting with the ordinary spots, wdiieh are also gray and indistinct there is an irreg- 
ular tawny S])ot near the tip, and on the, veins there are a lew hlaek dots, d’iie Idud 
wings are yellowish-gray, with a centra) dnsky s]>ot, hehind which are two faint, dusky 
hamls. Tile head and thorax an? rust-red, with an elevated tawny tuft on (‘acli. The 
abdomen is ])ale brown, with a row ol* tawny tufts ou tin? back. The wings t^xjiand 
nearly aii inch and a half. — (Harris.) 

Remedies. — The obvious remedy is, when the leaves are setm to wither, 
to cut open the stalk, and, on iinding the worm, pull all the infested 
plants. 

Tne Sta lk-Boi:ku, Gorixjua luldla (luenC'c ( Ldate LXV, Fig. (>), moth and eaterjiillar 
Boring in the stalks of corn, }K)tato, tomato, etc., a caterpillar of a ]iale, livid hm*, w ith 
light stripes along the body; also sometimes btuing into the coi» of growing Indian 
corn. 

This bor(‘r not only infests corn ami potatoes, but also the tomato and 
the dahlia, aster, etc., according to Iviley. The worm is not found iu 
the Western States earlier tJjaii June and July, and th<^ mollis appear 
late iu August and early iu September. The insect is probably single- 





lACKAUD.j THE COLORADO POTATO-BEETLE. 721 


diiut insect in early summer, living in tbe center of a mass of frost on 
tlie lea ves of grass. The larva is to be 
found concealed in a juass of frost late 
in 3Iay and early in June 5 the adult 
is exceedingly abundant late in suiu- 
uier. 

Clover is attacked by various insects, 
especially the larva ol J^rd.steria ctreJh 
a moth very abundant in i\lay, and 
again in August and September, in 
grass-lands. The seeds are sometimes 
inhabited by miiuitc weevils, w]iil(,‘ 
clover, when stacked or even bonstMl, j; 
ih sometimes injured by the ‘‘clover- 
worm,” the larva of Asopia eoslalis, a 
dull, whitish worm, changing tea lilac-colored moth ornamented with 
golden lines and I'ringes. 



n. — Insect. 

: h, nalural si/.e 
adult, eti]ur'’e<l. 


«, larva, cu- 
ot larva; c, 


Titf. C 01 .ORADO PoTATo-BFirrrj:, E^ptinolarm (hccmlikicaia of Geinniinger and TTarold, 
l)orni>hor<{. 10-d'iKat/n Say. — Devonrinjjf the leaves, sound iinea the tnl>eas, a. lar;j;(\ tliick- 
bodied, reddiHh-oj an<»'e grub, spotted on tln^sidces with hhndv, changing nndof ground into 
a large lieniisplierical yellow beetle about lialf an ineb long, with ten wide black stripes 
on the hack ; tlirco broods of the worm ajipearing in one season. 

Its original hahiiat. — TliivS beetle was origiiially desciibed by IMr. Say 
in ]Sl?4, having been foand by him the year previous, when he remarked, 
“This species seems to be not uncommon on the Ujtjter Missouri, 
wliere it was obtained by ]\lr. Nutlall ami by myself. The variety 
(wliite w'itli two of the liiu^s united, ])robably I lie spetnes I found oil 
the Aikansas.” (Journal A(‘ademy of Xatnral Sthtmees Thiladelphia, vol. 
lii, 18b'l.) This would indicate that its native habitat was the [dains of 
Dakota, Western Nebraska and Kansas, (Jolerado, and peiliaps the 
w(\stei'ii j)Ortion of Indian Territory and Texas. Di*. ( J. 11. Horn, the 
well-known eoleopterist, writes me as follows : W'est of the Mississi})j>i 
1 have it fiom Ti‘xas, I Inn e m‘ver s<*en it from Mexico nor west of llie 
Hoeky Mountains. If it gees west, 1 bedieve it will be through Now 
M(‘xieo and Arizona, and not over the Itoeky Mountains.” 

LitaUenant Carpenter, C. S. A., writ(\s me : “ 1 have nev(‘r seen the 
Colorado potato-beetle iiorlli of the North Jdatte as far west as Fort 
i.aramie, lM)i't Fetternian, and Big Horn .Alountains.” Probably eo-eX' 
tensive with the original distribution of the (N)h)rado potato-beet I(‘, is 
tliat of its original food-plant, ea>n(*erniiig whi(*h .Mi’. vSmeno Watson, 
the botanist of the United Stales ( ieohjgical Survey of the one hniidredtl) 
jnirallel, thus writes mi': The ranges from Texas 

and Ni‘W Mexico to tbe Up])er Missouri eastward of tlu^ mountains. I 
have no evidfuiee of its being found at all west of tlie lcO(*ky 3Iountains, 
and, indeed, the (U'der appears to be almost wholly Wc'inting tbi’oughont 
the entire Creat Basin.” 

^ In Colorado, in .1875, I iu\st met with this beetle at Lum rence, 
Kans., when Professor Snow' tohl me it was ciiietly eontincal to the 
^oJanum rcMratnm^ a road-side W(*e(l, which is now" ^a‘ry abundant in 
Kansas and draw s off the beetle from tlie potato, w inch consequeutly 
sulfers com]>aratively little from its attacks in that State. 

Professor Snow" furtluw w rites me tliat for five or vsix years past, since 
taking up his residence in Kansas, “ it has never done any damage worth, 
mentioning, always preferring its original fodd-plaiit (whieli abounds 
here OvS a roadside weed) to the potato, 1 did not see it in Manitou^ 
Colo., this summer (1870). 

40 a S 
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The arises wlietLer the cultivation of this weed around po- 

tato fields in the East may not be a means of relief from its attacks, 
though it miglit breed in larger numbers, if that were possible. 

In Colorado J first noticed tl)e beetle in tiie vicinity of Denver, wliere 
it was not then conunon, but earlier in tlie season liad ravaged potato-fields 
out of town. At (lolden, July 3, it was observed in abundance on aSo- 
lanuni roslrattwi^ not oiily the eggs but- tlie larvae in all stages as well as 
the beetles, f was told by one farmer that he liad two rows of potatoes 
devoured by them earlier in the season. 

It is evidejit that in Colorado the injury to the potato will always be 
limited. Eive. or six miles uj) Clear Creek Canon it has injured the 
])OtatO'plauts for live or six years, but nowlieri'! above an altitude of 
about 7,0(30 feet could I ](‘arn that it occuired, and it seems indigenous 
only to the ])]ains, and the eaiions among the foot-liills. None were 
to 1)0 seen in UtJih. 

^ir. T, Martin Ti ip)>e writes nu* that it d(‘stroyed j)otato idants early 
i]i the season in Tlowardsvilhy 8outhoni Colorado. 

J ts joiiym if froh) titc plahis cu.st <»/ (Iff! UorJnj Mountain, to the Atlantic, — 
T]i(‘ history of the si!ccessi\ invasion of the prairies of tlie iMississip]u 
\hiUev ami ol' tin* wooded district of thedVliddle and Northeastei n {States, 
until only the ocean ]>roved a suflicient barrier to their advances, is a 
sul)j(a't of a good deal of int(U*(‘st to tlie naturalist, whatever may be 
thought of the dismay with which eastern tai’mers have looked upon its 
arrival. Some years ago it was eonlidently aiinonneed tliat the Colo- 
rado l)(‘elle would not dourisli in tlie dani}), cold climate of New Eng- 
land ; that the summers were so wet that it would di(^ while- l^hng as a 
pupa under ground. Ibit at tbe juavseut time of writing, Se])teinber Id, 
1870, it is doing [lerhaps as much damage in thtvNortheasrern States as 
in tlie Western, ami tiu* newspaiiers re[)ort that it has (crossed the At- 
lantic and effectial a^ landing in Ibamien, Cermany, and there is no reason 
why it should not overrun Europe after successfully^ withstanding the 
gri^at differences in climate between the eastern ami western regions of 
the United Stales, Tin's insect, so indilicrent to ordinary climatic dif- 
ferences, may be compared to a weed which, iiitroiluced in a new coun- 
try, overruns and displaces tlie native vegetal ion. Jake weeds, the Col- 
orado potato-beetle, with a nmnber of other widely-destructive insects, 
may be regarded as jur potent animals. 

Eortunately for tbe bistoriaii of tlie movements of this insect, the late 
Mr. Ik D. Walsh, at an early date after it began to sjiread eastward from 
the plains of Colorado, ])ublivs]u‘d in the IT’aetieal Entomologist, vol. i, 
No. 1, October, 18(id, an account of its travels, in i8dl) it had in its 
Journey eastwaiil reac'.hed a point IbO miles west t)f Omaha, Nebr. it 
apjjeared in Kansas and Iowa, in 18dl. It entered {Southwestern Wis- 
consin ill 18(U;. Ill 18(iJ ami l<S(»r> it crossed the Mississijipi Kiver, bn 
tering Illinois from tlie eastern borders of North Missouri and from Iowa 
U])on at least live different points on a line of l!0b inil(\s.’’ Tlieiice it 
has traveled eastward at the rat(‘- of a little over 70 miles a year. In 
18()7 it liad apiieared in Western Imliaim and {Southwestern INlichigaii, 
and in 1868 had generally overspread Indiana and appeared in Ohio. 
From tlie statements of ]\ir. Itiley, it appears that tliis insect entered Can- 
ada ill J uly, 1870, and sw armed in 187 1 between the ^aint Clair and Niag- 
ara Itivers. The same year Dr. Trimble reported its presence in PennsyU 
vania, and in 1871 it also was seen in New York. A southern column 
advanced eastw ard into Iventucky, arriving there probably in 18G0. lu 
1872 it had reached Lancaster County, Pennsylvania, and Cattaraugus 
County, New York ; and iu 1873, according to Mr. Itiley, it had pushed 



rACKAitu.J THE COLOKADO POTATO-BEETLE. 723 

to the “extreme eastern limit” of that State. T t was reported in the 
same year to have been seen in the District oft’olnmbia, according t o the 
Monthly Itejmrt of the Department of Agricnltnre for August and Sep- 
tember, lS7d. 

During the summer of 1S7G it was ob.served by Prof. if. W. Parker 
ill great abundance at Long Branch, being thrown iq) in windrows 
iUj the bcaiih. The two following extracts from the daily jiapers also 
siiow how abundant it has been on Long Island and in Ponuecticut : 

U is said llial tlie potalo-buj^y dd Loni^ Island aiv vt'ry dudum'dils hikI liavp alipady 
Diatlo sad liaVDC with tlH‘ t‘arly t^rops. Mr, Japoh SpliDpni.ikpr, a laniipr at I'i.itbnsli, 
lias had about s*^,h()0 worth oi'oarly sprouts dpstroytal, and the rariiicr.s in tliat. seption, 
m plowirijj; up tlioir j»Tounds, disr'ovorpd bushtds or tli<* bii^s.— Foitvst arul Stiviiia, Ai>rd 

‘j7. 

(’olorado pf)l ato-lmt>'s 1 k7vp. b< pn waslu'd a.sluu-t! at Milostono. and o{ lU'r pl;ipt;s si t>)Ti - 
n^'cJicHt in such nuinbcns of lal<‘ as to poison llu^aii. '1 he ('.iptain of ;i \c\\ hondori. 

\ rssc] says lhaf flicy came on hoard in buch swai winlcat sra ihat ihcy lia<l loi-Uisc*, 
ihp harclic.s, 

111 1S71 it Ixnniim*, wr'll oslahlisIuMi in CoinKHdiniii, Nrnv dnsoy, Now 
^ Ork.;^ lb‘!iiis\ hainia, 1 )(da \van\ !\lai'yUutd, iuid Xdryditia. (lkdo\ \s 
Sfvraitb In flu^ sinnnH*r oT 1s7d it itppisirrul ah Willianistow n, 

.Ma.ss,, ill small iinmlxas, as I am told by Mi', d. S. KingsUyv. in 1S75 
llnyv worn oommonly s(MMK nsjaudidly on tim ladioad Iracli, lipfori' dnix (b 

(h)n<Ma’nin< 4 ’ its liabils in ( hmmad Imd, iM!r. d. 11. Ibllsbniy writes me as 
follows liom iMidd](dnuy, S(‘jdcml>er ISTd: 

l took fpouj fh(‘, sid(*s of a ^.dass j.'r, hi which I Inn! . (nPined a- nimibcr of hiMPlt's of 
Doi'iiphora (i^n iti!h)(\'(fa, a few whicii had bctni laid .May dO, and placctl t iunu in 

iircunistanccs for halchiiiJL^ them. The cp; 4 s hatcluMi Juiii' d, and tin' larw won^ jdaood 
i]]K.ni iVesh loaves of the por,a.to, 'I'lnw iinnn iliately eoinineicM'd eatiii.u;, and (tontimied 
iiluiMst wifhonf oeasin^' during- the <lay, until Juinc when all Init, oin*. enttuh-.d tlio 
warfh that had heini )>rovided for t hemfo jnipali in. 'i’lio reinaining lar\ ;r entered tl\c* 
('art h 1 he mix I, da,\ . 

Two of till' beetles appeared July 1, aixt inori' tiie next day. (T]>oii examining the 
earth 1. found one pup;i with (he wings nidy slight iy tltwadopetl, and this one did not; 
inaluve. As soon as the l)eeties out they wert‘ ted with jiotaio-haives, and re- 

suinetl tln'ir eating as if det eriiiinef) to make m}> lost tilin'. 'I'he first eggs laid liy these 
iMS'tle.s were found July 7. J'lie \Nhole lime, tlierefore, from the one hrood of egg.s ti> 
another is only thirty-eaglil <lays, I sveiity-t w'o of which were .spent in actively de.voiiring 
tin' [lianton which it leeds. If we suppose t he female to e<,int i mie to deposit In'i’ eggs for 
I’orty days, as I'l-olessor I’ackard states, sixty-two ikiys of the se\ enty-eighT, ^\ hieh the 
iusect lives an* spent iu vigorous destruction of its favorite i>iant, the potato. J'hese. 
observfitions also mdie.iito tlu'- probfibilil y of t hree broods from file earliixst^ of ea.ch 
season hi'foiT' the middle of Septem)>er, Uj> to \\}ii<']i limo ! ht* insi-ct has been iound on 
tin' jxitato iu our section. 

J. H. riLbSbcini 

Mnuuj-ri’oWN, Conn., Sejitemher Hi), b-^Th. 

Its first appedraiicp? in tlio cent tn* of lln^ was in liolclnarowip 

wlim‘ 0 , 1 am informed ))y Mr. \j. W. ibxxbdi, siitgle. larva wais fonmt 
'inly lo, and was a[)j>arently the last one of a brood, as several bids of 
potatoes in^ar were, entiiidy denndod of foliage, and I tajnld liml iu> 
oibers nor signs of any in that (tr other fieULs of potatoes in the vicinity^ 
although I seai’ohed carefully. The one taiceii was ])laeed in a Imn of 
eaitli and iininediately buried itself, and was transfornuul to a btadle 
eleven days thereafter. About this time 1 found and killed some fdty 
of the beetles on the same ])otato-])ateh, whi(di were prolribly a part of 
tbe same brood. No more of the laiwae were seen for about three weeks, 
when they made their appeara-nee in large numbers in s(3veral Jields.’’ 
Wlien 1 visited these holds during tlie last of September, thonsaixls of 
tlie larvie, in different stages of growth, \vere to be staai on the vines. 

^ At Norwich, N. Y., Mr. J. H. Kingsley first fovuul tb(‘ iurva- in July, I >74, luul they 
were much more iibiimbint the year following. JIo fouml them in ai>!imhincc in 1871)^ 
ill Biugbamton and Owego. 
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Tlio n(‘xt yoar, ISTf), in Esi^ox Comity, Massacbu.^otts, they attracted tlie 
attcnt ion of fanners and othersaboiit the J stof June. Sj>eciinens bron<>ljt 
me IVoin 'Marblehead and Lawrence laid eg^’S June 7, which batched 
finne l!i. June 22, 1 found the lieetle and young in all stages, from the 
egg np to tlie nearly mal ur(‘ larva, in a garden in Salem, and a few days 
after heard of its apianrance in the towns of Heading, Binauly, Wen 
Jnim, Hamilton, and Essex. In 1S7() it was extremely in jurious in Essex 
County. I am inlbrined by Mr. John 11. 8(‘.ars, of Danvers, that half 
his crop of late potat(H\s were devoured by this beetle, and he thinks 
tliat there was a ju’oportionate loss throughout the county. Early 
potatoes mostly escajied their I'avages. The potatodields in the neigh« 
borhood of Amhei’st were overrun with them soon after the ])lants came 
up, and in 8e])tember 1 saw the beetle every where. In 1877 the yield 
of ])otatoes will be nndoubtodly A^ery light and ])otatoevS high priced. 
During the autumn of 187t) they Avere said to be niuisually high. 

At the same tirne 1 learned from Mr. Isaac L. Ham, of Wiuchendoii, 
Mass., a town about 18 miles w<\st of Boston, that eggs and beetkxs were 
lonnd on the vines the 2()th of July, 1875. Beetles were seen at Lowell 
in August, 187o. It aj^pears from tliese facts that the beadles must have 
been iiitrodmaal along lines of railway in dillereiit portions of Massa- 
chusetts in 1871. 

In 1875 it a])|)eared in the western part of Vermont, and during the 
summer of 1870 has been re[)orted as more or less abundant in auuuous 
[)arts of the State. In 1875 it api)eared for the first time in New Hamp- 
shire, according to 0, H. Eernald. In 1800 Mr. AVmlsh predicted that it 
Avould reach Maine in tim or tweha^ years.’^ His ]>rediction has proved 
to be a true one. In Muine, according to ib'of. C. II. Eernald, it was first 
seen in 1875, and occurred not, so far as I can learip on tlie southwestern 
border ol' the 8tat(‘, but in the central portion, and this leads me to think 
that its appearance lieie, as well as in New England generally, lias been 
accaderated by its transi)ortation on freight-cars winch have been sent 
through from different jjoiuts in the West. It is a weil-detcrmiiied fact 
that the diffusion of noxious iiiS(H*ts over the United States is greatly 
])romoted by railways and ^MiirougiL’ freight-cars, as permanent trac’ks 
are thus made tlirough forests and across rivers, the natural barriers of 
in seed life, 

Begarding its advent in ]\lain(*, 1 Avill first quote from a letter of fh'of, 
C. H. E(*rnald, of the .Maine State Agricultnral College, dated Orono, 
August 25, .187G: 

'The tine Cnloraclo ]>otatf>-lH^(d]e is rt-Mlly in this State, luit has not yet arrived so fnr 
<‘ast as this ))la(‘e, Jt has Ixnai n'}M)iled at Orrington, near Jhieks]>urt, but J think it 
more tJian likely to iiave been tlie tliree-liiied ])<)tato-b(M;t le, {JjDia trillnvala). S|>cci- 
inen.s waav sent me troin V’ inttirjiort \a Inch proved to b<' tbe three-lined. Th(5 iruv hoetle 
(imago) was sent to im; abniit three weeks ago from Skowhegan, wliero it wascoiiimou 
enongli to attract attention, Oneof onr students found it in Saco in , Inly of tliis year. 
A few days ago I had a letter from a friend in Wilton, who sa> -s they are common there. 
Last fall 1 looked into the matter a little, and conhl not learn that they had at that 
time reached the western boundary of Maine, thougb they were in New Hampshire. 
Reasoning from their rate of pJ’ogress across tbe contimmt, 1 conelnded they would 
travel this year as far as the Kennebec Itiver, which they seami to have done. 1 sup- 
pose th('y have eome into the State by their own means of distribution — lin ing from 
li(dd to held. 

Mr. D. A. Coiiaiit, in a communication to the JMaine Farmer, dated 
July 28, states that certain beetles, identified by the editor of that 
paper (Mr. 8. L. Boardman) as Dorijpliora 10 lineafa^ occurred in Temple, 
Me., near West l^kirmington. Mr. li. A. Davis Avuites to the same paper 
August 0, from South Norridgewock, as follows : 

We bad very dry and hot weather in July ; e.ropa siih'ered very much. Two weeks 
ago to-day we had a nice rain, with heavy showers, uud since that corn and potatoes 
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look quite well. Grasshoppers have taken all the «vain ahont here, and they are very 
tliick now. The eaterpillars took all the leaves from llie orehards, consequently there 
iii’e no apples to speak of; and now the Colorado poi :ito-hii;^ is Iiere, or what we call 
the saino as has been making such havoc in the Wi-^i lor several years past* I 
.‘if'iid one to you to-day in a box. I hope you will be. aide iiitorin us if this is the 
gemiiuo potato-beetle. [It is the genuine. Colorado heiUh'.— K d.] They first made 
Tlieir apticarance in this town on a snnill pie(•<^ td ]>otat()es belonging to Ihubert E. 
Hale, near wh^uH^ H. (h Hall A:. Co. hav<' unloaded eonsideiahh^ eorn tliat came direct 
iVoiii the W(‘st, and it is snjiposed tliat tliey inighi Iiavi^ hron drought hen, ‘ in that way. 
They liavoi al.so made tlodr appearanee on Kd. Farnhamk [>»»i atoes On Hn^ old Whiting 
fartn at Jairoiic. 'I'he one 1 smnl yon 1 took from the pota1o-\ ines in .lolin W. IhiteOs 
garden in this town. Idiey Imve not done inncli damage here as ytd, for they have 
been pretty thoroughly picked. 

lOirl.v itt 0(do})(‘r specimpiis weP(‘ found ou [H)t;itoTo[)s iu O^orth Dix- 
Mi \ — (Mainn Kanuor.) 

* NofU^ 1jav(> yet been I’cquirted tVorn New llriniswiclc or Nova Scotia. 

The Colorado beetk; lias nnfortunalely got a foot-hold in Caldbruia. 
Air. Henry hOlwanls, of Sail Eianeisco, Cal., wiites me uinh*!* date of 
Stqdernbei* 10, isiti, thattlie Di^ryj^hora lOO/h/fn/t/ is extremely' rare. It 
has found its way into the State l>y way of Sail Diego and of (‘ourse 
will soon spread. I liavi^ some sjiecimeus from there, but from no other 
loeabty.’^ 

According to IMIcy', its eastern progress lias averaged 88 miles a year. 

Tin* aeeom[)anying map is takmi from l'roff\ssor ItiU^y ts Ninth Kt‘port 
on the liijurious Insiads of Alissouii, and exfilaiiis itself. 

Ifabits, — The habits of the Colorado potato-beetle arc apparently tlic 
same in New England as iu Illinois or Missouri, where it lias been 
watched and studied Tor more than a dozen yeaivs. The following ae- 
eonnt is based on the observations of Walsh, Sldmer, Idley, Le Hauer, 
and otliers, and mysdf. The beetle having winteriul a few jiichtcs umler 
the surfaee of the ground, appears above the surface before the potato- 
jilants come iif) (in New England (*arfv in May ), and fiUMlson the young 
sJioots, and by the time the l(*aves an.^ expanded lay s its eggson the under 
side of the leaf in elusUo’s of from tliirty to loi ty, side by' side,tlu^ eggs 
standing on end. I'he (*ggs are ovabeybiidi ical, and orange-rod iu 
(Xilor. Uegarding the number of <\ggs laid, Dr. ^Shinier writesas follows iu 
tlie Practical Eiitomologist lor IStiG: Erom an eipial number of males 
aud lemales, well-fed aud made as comfortabh? as jiossible iu (*ouline- 
meiit, 1 obtained an average of 71b eggs to eaibi female ; but iu the i'resh 
pure air, sunlight and la'edom o(‘ nature, under proiiitioiis circumstamacs, 
I have no doubt of its excuMuliug a. thousand. They' laid some eggs 
everv day tor forty days, eommeucing duly Jo and ending on tli<‘. 1st of 
^h‘ptember. ddie smallest a\ ei age was in tiie first [lart of tliis tinug being 
7i eggs j)er day' to each female; tJie greatest average was about, tin*, 
middle of the time, To <*ggs; the last <lay tliev averaged l-A (‘ggs.-’ Tiie 
y oung grub, on habdiing out, are d<‘ep blood-red, but of nearly thii same 
Ibrm as tlie adult. Th(\v usually' lirst app<‘ar on tlu‘ halves in A(*w lAi- 
gland early in June. Tiie following summary of its liabits is taken Irom 
EileyAs tlrst report, and apjilics to Missouri, Illinois, and luu'ghboring 
Etates: in the latitude of Saint l.ouis there are three liroods during 

the year, the last brood winteriiig over in the. beetle state, umlergrouud. 
They are usually' dug up in (he s|)riiig of the year in l.iiid that Ii ol been 
planted to potatoes tin* y<*ar before. The laudles issue of their o\vu 
aeeord from the ground about the 1st of May , aud the last brood of 
b(*etle8 enters tlie ground to hibernate during the montli of 0<*tober. 
Though in gmieral terms tin’s beetle may be*sai<l to be tiiree-brooded, 
yet it may’ be found at almost any time of tlie y ear in all its ditferent 
stages. Tliis is owing to the fact that tlie female continues to deposit 
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her eggs ia patches from time to time, covering a period of about forty 
days 5 and also from tlic fact that ainoug, those larvae, rvliich all hatch 
out in one day, some will develop and become beetles in a M^eek and 
even ten days (‘arlier than others, dTuus it may be that some of the lute 
individuals of the lliird brood {ukss the winter in the ])upa vState, though 
the normal habit is to transform to IxHdles. l^aich female is capable of 
depositing u]>\vard of a thousand eggs lK‘b)re she becomes barren, and 
iii from thii'ty to torty da\ s from tlie time they were deposited they will 
liave |u'odiiced j)erfect fau^tles. Thes(* beetles are again capable of de- 



])()siting i‘ggs in about two weeks after issuing from the grouiid, and 
thus in ai)out fifty days att<‘r the egg is laid the offspring begins to 
])ropagate. Tlie ])apa v>t' tin' Colorado potato-beetle is represented at 
;Uig. — , It is i'oi ined in g little eavity whieh the larva had made per- 
fectly smooth and hard, and it is of the same color as the larva. The 
beetle on lirst emerging IVoin it isquite ])alo and soft, without any mark- 
ings whatever.^' 
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CKAUD. 


Aitliou^^ii no species of this family are known to bo poisonous, yet it 
is jnobably true, from the facts adduced by Eiley and others, that the 
fiiincs arising from the bodies of a largo number of them wlien killed by 
hot water produces sickness* This ivS due, perhaps, to a volatile poison 
thrown off from their body immediately after <leath ; but since fowl feed 
n])on them to a large extent, and as no one has I'een knowm to have been 
poisoned, at least vSeverely, in liandling them, there is no reason w^hy 
hand*|)icking should not be riNSOited to. 


.E)ie)nk^ of the Colorado potato beetle. — ]>esitles a nuinl)er of 
beetles which devour this beetle, a species oi' Liidella [L. ( 
Jbley, Fig. 12) is very destructive U* it. 

]\lr. liiley vSays, this ily destroyed lull y ^ . 

10 per cent, of tlie s(‘cond brood and oU ^ 4 

per cent, of the tliinl brood of potato- 

b(‘ctles that weie in my garden. It lu^ais 

a very close resembhince, both in color ^ 

and size, to the common honsedly, but k 

is readily distinguished from tlu‘ latter 

by its extremely lirilliant silv(*r-Wiiite V I 

face.’’ No ichneumon parasite has yet J \ 

))(‘en found preying upon it. In the AV(*st- ^ ^ ^ 

ci n States turkeys, hens, and chickens, • ^ 

and other birds destrov numbers of the ^ 


igs and 
ryphora: 


gi'iibs and beetles, and render most edb Fa,. 'indiinn, pnrnsito 
cient; aid. eJ. AV. Ferry, esq., of vSalem, 


!\lass., tells me tliat he saw^ a Ihiltiinore oriole and a small yellow-biid 
ily down and eat tlie grubs. 


LV/^^ — Tlie are o\ al-('>]iiHlrical, In iulif yellow, 0,0s inch lun^. and laid in chis* 

tors side by siile, to Ili(' miiiiber of tliiity or forty, on the nndc^r side of tlie leaves. 

Larra . — The larva nudts tlnce liim's, four ilistinet staj^es oiunirrin^ with llio 
anil beetles in July, (dtber in Colorado or Massaclinsetts. AMien tirst liatelied it is 
deep b1ood-ie<l, with the li<‘a<l and prothorax dark hro\s n, and v itli two lows of hlaek 
spots on the side, the npptn* row the lai<.ter. (In one ('ast* the h('ad and prothorux was 
coiuailormis with the body, and there was only one row' of lateral sjiols, as in tJie larva 
of /■/. juncOt). LenjL^th, O.lO-O.bi. After the tirst molt it nn asnres 0.17-0.20 ineli, and 
li.is the same np}>earanee. Al'lt'r the third nndt it lieeoim's i>aler yellowish, and meas- 
nrtvs O.^o-O.lk”) ineh in leiitjlh. At thi.s tinu' the body more distinctly than before is se‘efi 
JO he, iinich thi(;k<‘.r' ladiind the fe<n., nearly as thiek as hroail, wJiile, the abdomen -is 
•onhhajly pointed. The mature larva, w'lieii of full si/(‘, measures about ball an inch 
( 0 . to_().;"iO) in length and is yellow, with the head black, the jM'otlionix yellow ish hut 
dark on the hinder edge,; two rows ()f Idaek spots on the side ol* the abdomen, th«' tw*o 
terminal si'onients of which are dark abeve, w hile .just behind the, head are four small 
blaels dots ; (he legs are black. It inatnres in about seveiitcam days after hatching. On 
< umparing about tifty alcoholic sp^Tiuiriis in all i’onr stag(^s, from Salem, Mass., taJorn in 
duly, w ith t]je same jinmber collecfed in (ioldmi, Colo., .July d, 1 s('e no difli r^mee, nnlc^ss 
tOe latt<u- are a tritle paler in hue; hut siniie of the jMassaehusetts exampK's are as 
]iale as those, from Colorado. 

/>Vc/h. — Hemispherical, thick-bodied, witli prolhorax a little narrowei- tlian (he rest 
ol the body. Vellow’ ; hea<l yellow, sometimes Ma( k at tlie base, n itlt a heart-shapt d 
h'aclv spot ill till' middle; l^\o short diverging blaek' lines in tlj(‘ midd](‘ ol tlie pro- 
tia rax, witli smaller lateral dots. VVing-eoveu's w itli four broad IdaeK' lines, and the 
' Oge of tlui wing eover lined with black, making ten lims in all. rmh r sidc' of tJie 
ni)domen W'ith four row's of black spots. Legs of a redilish (inge, with tin; emds ol the 
j'-ints dark; tarsal Joints dark. Length about, half an ineh (0. 


d'hongii this spr*eies was leteried to Ooruahorn bv ISav. and has been o taiiKal iii 
tin •s genus by most snt)S(MjUent anlliors, it more projanly belongs to Li'plixvhn'SfL. The 
iiiree species of Dorifphora in the ninsenni ol' (he Peabody Academy ol S(‘iem‘<‘, S:il(nr 
'p- e.y JJori/phorn ^(jeanit Ger., from Brazil. 7k Oliv., fiom Para, and D. Hiauralis 

Fabr., from Kio de Janeiio), have a mneJi stonn'r ami tl'iekm* body, w itli a large spine 
l>etwceu the antei'ior pair of legs. In Lrj/fi notarsa the siiine is entirely aliseiit, and our 
siiecies (togetlier with L. crnsyn'cim Kl., from Chiai»ab, Mexico) are ap}>arently more 
closely related to the common JMhidotiurn InmacKlata than to thti spexies of 
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Leptinotarsa jiniefa (Gerniar) represents 7>. 10 in the Northern 

and ^Vestelll States. It may be easily contbuiuled with the latter, bat 
ditfers from it in the third and fourth lines in each win^-cover ((lount' 
in^ from the inner edge of the elytron), being united to form a common 
band, and the legs are entirely pale yellow, with a dark spot on the 
thighs (femora). The larva has a lighter colored head, and but a single 
row of lateral dark spots. It feeds on the wild potato, not eating the 
cnltivatcd species. Though first collected in Ge.orgia, it partially in- 
habits all tlie Soutliern States. 

Efnimlics , — The surest and saf(\st remedy is hand-picking. As soon 
as th(? eggs are laid they should be looked for on t he. under side of the 
leaf aiul tin* leaf torn oil’ and buriuMl. Afterward the grubs and bee- 
tles should be i)i<*ked off. The follow ing extract from a (Correspondent 
of the New York Ti ibuiie shows the cili(au‘y of this remedy ; 

From Jnuo T to August 17 I luwo onught anO In! lied, hy actual coinitiug, over eight- 
eeij IhuusaiKl i ls,S0i) “ hard sliedjs/’ without; nn’koning the eggs and vouiig oiu^.s, on 
less than a <enarter aeiM^ of ]>otaToes, so that not a vine has lost its l(*aves. d'he hugs 
have stripped tlie neiglihoring pateiu's, ainl now come swanuing on mine. My neigh- 
hors Paris-greened, scalded, maslied, and hnrned hugs till Mu' vines luid hlossoiued, 
then left M\em live, grow fat, and migrate. Wouhl it be feasible to line the negligeui 
hug-catching farmers next year and olfer nupidals to the diligent ''i 

While hand-picking should be jmndicMdl and ptM'hajbs State bounties 
paid for tlie eggs, grubs, and lieeth's, prizes might be offenal by agn- 
cultural societi(‘s tor the largest collections. Co-o]>eratiou among farm- 
ers and otli(*is should tilso be iirgtal, even if legislation should have to 
be resented to. rr(‘sidpiit P. A. Ghadbourne, of Williams College, ad- 
vocates higln^r culture. ‘sSince,’’ he has remarked, emsts as mucli 
to protect an acre of fiotatocs yi(*lding tw'eiity bushels tis one yielding 
one Iiundred bushels, less land should be ])lanted and more highly cnl- 
tivat(Hl, as in soil properly tilled it would ]>erhaps not cost more than b 
cents a bushel to t)rotect the potatoes,’^ The aid ot^fowT should also he 
invoked, as chic^kens fre(*ly feed on the grubs. 

In the Western States the use of Paris green is adv’oeated. Tliis is a 
pre])aratioa of arsenie, and is deadly poison. If used at all in the 
thickly-settled EasU3rn States, it should b(3 handled w ith (‘xtreme cau- 
tion, and only by careful persons, ami in gardens and farms where no 
childi’en are about. One part of Paris green may lx* mixed with about 
twenty of cheap flour and dusted ov( 3 r the vines early in the moriiiug wTiile 
the dew" is on the leaves. The simplest wnty is to sift the lloiir from a 
tine muslin bag attaelied to a pole or from a dredging-box. Although 
Paris green is freely used in the West, L would nor advo(*ate its use in 
Newv England on small farms near houses and in the vicinity of large 
towns. 3Ir. flolni II. Scars tells me tIuU se\a*ral valuable horses and 
cowhs havt‘ to liis knowledge di(Ml from this poison. Human life is tlnvat- 
ened, as the ])ow'der blows about, and the risk of poisoning is too great 
to be lightly tak(‘u. 

Various machines have been devised for use on large farms, andli(|nid 
pre[)arations and pat(*nt sprinklers manufactured Ibr the ])urt)ose. Those 

LoMi L awd Jnnvta, the. l.‘iM<'r the Soul I k^mi Statc.-s and o}-ieiiuiny 

rcprestairinit lu-/<acahi of tlic caslcm slop.- .if ;i.r Rocky Momitain Pl:it<;au, arc repne 
HCDtiHl in Mcxica), Costa Jtica, Po.iiota, and Uolivia tjy Z. li-Zhaata Chevr., in which 
tlic head is hla<‘k and Mic body darker yellow, Imt the elytra sti iped in Tiinclj tlie saino 
way, Avhih' it ia a little ismalko’. Regarding the generic, name of the lO-Z/wca/a, Dr. 
Horn writes me “ Mieie is souo*. diftieulty, hul 1 think all will hnally settle down to 
the name (Re.'’ M. A. PrendhomimMle liorrc, in his writings on 

this insect, calts it 7aj>hao/a'-b( decemUncffta, and .says that it has been improperly re 
erred to Voryphont, 
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who are not inclined to use Paris green may use carbolate of lime, made 
by mixing in the proportion of lialf an onnce of crude carbolic acid with 
a pound of lime, forming a powder, whicdi can be dusted on the leaves. 
Others have Uvsed air-slack(?d lime with success. Hellebore is iiiofiectnal. 

Tlie following suggestions by Prof. LI. IL .McAfee, of Iowa Agricult- 
ural College, are valuable: ‘AVe know that the Ihrinthora W Uneata 
can only remain healthy and increase rapidly when feeding npoii sola- 
na<HM)Us plants. Cut otf his rations for any considerable lengtJi of time 
and he will surely die; lienee if wo. plant onltj mrlij potatoes, whose to[)S 
are all dead by August 10, but few potato-bettles will be found alive on 
your grounds next season. # * * y word as to how tliis policy lias 

worked in practice. During the seasons past, in which I have gVown 
2,100 bushels of potatoes on the Iowa AgricuUural College farm, the ex- 
pense of keeping ]K)tato-bcetles in check by liand-pi('king, wlicn they 
became too numerons, has been h‘ss than and no poison has been 
used and no late potatoes have been grown in iny dc| >artment. Of course 
where i>otato-patehes are contiguous any patcli may sud'er from the 
neighbors- bags, so that this policy of autumn starvation must be g(m- 
eral to be most elfe<di v<*.‘^ 

Also, as a prrnenlive, it would be well to try planting the ]>rickly 
solamim (>V. rostratiDn) around polato-ficlds, and asertaiu wlictlicr tiie 
beetles would not desert th<^ usid'ul plants for the weed ; if so, tlu‘ culture 
of the we(‘d \vonld be an invaluaide. adjunct to that of the jiotato. A 
correspondent of tlu^ New York Tvibnue states that the ('olorado ])otato- 
])(‘etle fec'ds on the common nightshade {Solanunt nif/natf). To (jiiote 
bis words: ^‘The Colorado potatolxadle tronblxl the tiotatoes in my 
garden very little; but at the side of tbe garden, close at the cuds of 
the rows, were two or three large shrubs or vines commoul^^ called 
nightshade. Upon these w(‘re hundreds of the sings of the ^jiest,’ 
which seemed to thrive s[)lendidl> ; and so long as the marauders tain- 
line their foraging to this noxious plant 1 shall not molest tliem.’’^ — ((A 
li. LI, Franklin, N. Y.) 

It would bt', also worth while for experiments to he made in t)Ianting 
not only the common rdghi shade, but tiie bittersweet {Sohounii (hd- 
vamaea), a common vine im])orU‘d froiti Europe, growing in our gavtlens 
and about oiir houses. The lioise nclth'. [t^olannni cat'olinense), a com- 
mon weed lloiu'ishing from Connecticut to Illinois and soiilhward, and 
upon whicli the Leptlnotarsa junrta ftaals, might also be [)lautcd in 
Inoad borders arouiid the t>otato-liclds with ])robn.bly good i-csuits. 
M’hether it is a good policy to h(‘ed the natural tood plants of insects, 
and thus perliaps inci eas<^, the number of {ho noxious insects ]>r<y ing 
upon tliem, has always bi en a ([Ui'stion in iny mind. Still it would Ixsui 
expciiiiieuL worth trying in th(‘. [>rcs(*ut casca whcr<‘ it siamis almost im- 
possible to increase ihe numb(*rs ot this beetle beyond what tiny have 
alteady attained. 

Tim YiCLLOW-tSTinna) S^sruXA, Stfslrtta Lc (X var. JiqiOa Lr- (X (IXah' i.XNT, 

Tig, a.) — tXi.t ing liolr.s in tiu* ir:i ;mU i!!;i.kiiig lilol cIk'S on iLnii : n snoill Xonl K* nnai lj*, 
two linos in Jinigrli ; l>lai*k, \\ illi two yoUow .stiijKLS along iho biiok, 

This lieetle I liava^ only noticed in ( 'olorado, wluwe I observaxl it in a 
held of potatoes at Idaho 8})rings, July d. Lt was ver> abundant on the 
leav<\s, eating holes in them and making blot(‘hes. As tinxv were ])air- 
ing it Is evident that the eggs ai*e l;ud at this time, and soon alter the 
larvae should be looked for, either upon tlie leaves or at the roots or in 
the stalk. 

Description . — BoUy rather Hat, and riither long arnl narrow: hlar:k ish-1>rown ; head 
with yoilow orbits ; a hioaU dark baud bctwooii tho o.yos, and a dark patch behind tho 
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eyi's. Antoiinn^ and in front yollowisli ; n]>i»er lip (lahnim) black ; both pairs of 
pal]>i reddish-brown. Prolhovax yellow, especially on the hinder ed^o, and tinned witJi 
lirown on the. sides and in the uihldlo, Wiiij^-eovers black, each with a broad yellow 
lonjL;itudinal sti ipe one-half as wide as the wiii^-covevs. liody bemnxth black. Legs 
yellowish, tinged wdtli brown on tin*, bind I'emora, wliieb are niueh swollen, and be- 
e.oine ]>aler toward the ti]). Length, O.lti inch, or iiearly two lines. The species has 
l>een iden tided b^^ Dr. Horn. 

Ttik Tiir{Ki>Li\Ki> Tni'A ro-T]EF/rt,K, Loma /r?7d/ee/a, (Olivier. Plate I.XV], Figs, 4. 
r>.) — Thic'k-bodied griiha, niiieli smaller than tliose of tln^ (h)loiado beetles, feeding on 
the halves and disguising ilieniselves wit h llndrowu exerenient, he.coniing black biHales 
stiijied with yidlow, ami witJi. a reddish liead and prothorax. 

This beetle netal not be confouiided with the Colorado beetle, as it is 
about half the size of the latter, an<l is only oeeasionally destructiva^ in 
the eastern States, espeeitdly New England. The beetle is black, striped 
with yellow, with a reddish lioad and piv)thorax. The grub or larva is 
a soft-bodied, thi(*k grub, but slenderer than tliat of Donjphora. It 
eoTK^eals itself by covering its body with ace u inula tions of its own ex- 
creiueiit. It uintures in two weeks, and traiisfonins in tbe ground, the 
beetle ai)p(‘ariiig about tbe 1st of August. Jiaml-t>ickiug in the early 
part of July is a sutlieieiit remedy. 

P)i.l8i'Eiiixn PiKKTT.Ks, E))]rnutft Cinercd Fabricins (I’laf o T^XVI, Phg. C) ; P'. tnav-roha^h 
mitr'uKi tiC Conte; alrafa Fahviiins (Fig. 7); iP fahridi LeiJonte ^)- — Long,slen- 

<ler, gray, striped or spotted, or black beetles, with a prominent liead, feeding on the 
leaves, and sometimes even more ilostructwe ilian the Colorado beetle. 

These beetles are allied to the Spanish ily, and, like that insect, all 
secrete the blistering substance called ‘‘ (‘antharadine.” 

The gray blistering beetles (IMate LX VI, b'ig. 0) in ]Mnssacliusetts 
appear, according to 1 tarris, about the 20th of June, and sometimes do a 
great deal of mischief.* 1 ii the night-time and in rainy weal her they leave 
.the plants and burrow at the roots for shelter, and eat in the morning 
and evening. 

Common as these insects are in the beetle state, the larva of some of 
our native species liave not yet been discovered, and the oidy informa- 
tion available to im‘ is a brief accjoinit of the young of tiie European 
Spanish fly Lytta ve-sicaioria in Westwoo(Fs IModern Classification of 
insects, wliere it is stated tliat thelarvmlive underground, feeding ujmu 
the roots of vegetables. They have the body soft, and of a yellow- 
ish-white, comi>oscd of thirteen segments, with two short fdiform an- 
tennae, and six short, scaly feet.'’ 

While the gray blistering beetle is common nortliwards, tlie black 
species, IJ. ppiisylranica^ is e(]na]ly or more so, while E. einerea (Forster) 
(Plate LX VI, Fig. 8,) is more* common southward, and E, riitata (Plate 
JjXYl,Fig. 0) is very destructive in potato-tlelds in the Middle, Western, 
and Southern Htates. 

Epiatvla pcnn.'^iilnoni n i.s ]K'rbaps our cmnmfifu'st speciv.s uorlliw^ard, and is totally 
black, and slight ly smaller 1 ban i-iin rca ; it is blai^lc, imt a.s)i-c(>lon*.(l on t in* boat! 
and prol borax and tm flu* umbtr .sub* of tlu^ body. U occurs as far wcvst as Kansu.s. 
(PJ, rilla/u is longer ami slmulei'cr iban tlm oi bcrs ua.mc<l, and is clay-yellow, w itb six 
black longitiidinaJ st i-ipcs.) 

Macrohas'is invrla is found west us for as Xorthern Xew Mexico, and 
is to bi* looked for in Colorado ami AV voming. 

The following is Isay’s descripfion : ‘M.alce Superior, two mules. 
Easily <listinguishcd by its more sparse jmbeseence; the thorax is 
shorter, more convex, and more nari-owed anteriorly, and the upper sur- 
face is more distinctly }>unctured ^ tlieanteiiniP are one-half the length of 
the body, tbe first joint r^acliiiig the oc(uj)ut, the>second joint equal to 
the two following. Witli this species L doubtfully associate a female 
from Missouri Territory, agreeing in form and puuctatioii, in which the 
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anteinBP aro a little stouter than in C. fahricii^ with the second joint 
about one-third longer than the thivd.’^ 

M. fnhrini of Fabricius) is of a nnifoi in dnll-ash color. It is 

found usually east of the Mississippi, but also occurs in Kansas and 
MexieOj acaauding to Dr. Le Foute. 

Remedies. — Ifand-iucking and brushing the insects off tlie heaves in 
tlie morning and evening ivS the best remedy. Harris vsays : '' 1 have 
ret)eatedly taken tliese insects in considerable rjuantities, by bi’usijing 
or shaking tluan fi'om the ]>otato-vines into a broad tin pan, from whicli 
they were emptied into a cov(U‘ed pail c(mtaining a little water, which, 
|)y wetting th(‘ir wings, p^ivented their living out when the pail was an- 
i*oviWed. The same method may be employcal I'or taking the other kinds 
of eantharides wluui they be(H>m(‘. Ii’onhlesoine ami destructive I'rom 
their numbers; or they may be (*aught by gently sweeping the ])lants 
th(\v frequent M’ith a dee]) muslin ])ag-net. They should be killial by 
throwipg them into scalding- water for one or tss o minutes, after which 
they may be s])read out on sheets of j)aj)er to dry, and may be made 
]>rotitabU‘ by selling them to t]i(‘ a})Otin:‘earies for medical use.” 

Thk Sro'i'i'KO Bl]>t LK, uiacnlitUt (>^ay), (riiiio FiXI'l. le. ) 

I’rcilin^ on lial>lo to (l<‘voiir ptaaloos ; a -j^iay 1)1 spot Ual wiiti 

Mack; destructive at»out INtaiuroii, Coio. 

While none of the ]>receding speides have yet l>een Ibiind to be injuri- 
ous in (Jolorado or adjacent Territories, there are a iiiimbiu' of S[)eeies of 
blister l)eetles wln(di inhabit the Ibx'ky Mountain IMateau, aiul two have 
Ijeeii found to be injurious to tield crops. While at i\Iauit(;u dining the 
middle of July I visited a large farm and found this s})()tted blister- 
beidle in abuudanee on the leav<\s of the b(*et, and was told that on tlu^ 
1st of July they sw'arnied upon the leaves so Mint “ the ])laiits were 
gray with them.^’ 1 also found this beetle at (Toldeii, and it is evident 
tnnt it is destined to be more or less annoying to garden-vegetables and 
juobably potatoes. 

Ih scTipikm of ihe Ao/Zc.— I’ulc ycllowisli-^ray varyi)i^- to a dark /i,i'ay, lu'iiig dark, 
coN'crcd 'wiUi a ^ray ])owdor, consisting of ininuic sjioi t liaii’s \v lu-u cxaiuiiicd iiuder a, 
Irand-lens, and lincly s])ottcd wit h Mack on the wing-coN to s, 1 kc. s]»ots being nearly 
ol)Soleto on tln‘, head and borax as w*ni as ihe, nixler sitie of Ihe body. 'J'he h'gs 
are of the same color as llie rest of the IxmIv, hni. tlic t.oe-Joinls ( taisi) and the lips of 
t h(‘ shanks (tihi;e) are blackish, as well as the antenna' and tet bus (palj)i ). It is nsnally 
alioiit half an inch long, hot varies iroiii a ipiarlcr to half an ineh. It is rat her slendt rcr 
in form tlian any other of t Ih' species liere named exce]»t 1 he sti'it>ed s]»eri(‘s ( riffaftt). 
It also occurs in Kansas and Eastern Kc'w jMexico. This spci.ies has Inam mimed by 
I>r. Horn. 

Tuk Ll•:o^AJ^*l) BiasrKK-BKK’J lk, ffiritifta panlaViH Ia‘ Hontts ( 1 ‘laf <* 1>X Vt, Fig. 1 1. ) - - 
Injnring the pota((‘-lea>a*s in SontlHom Holormlo, ;iml «h)i!)g moJi- «lamage locally lliaii 
tile striped Colorado i)otalO'hect Ic ; a hcauliful gray-siK)l led sliining-hladv Ihlsier- 
beetle. 

I received from Mr.T. Mart in Trij*pe, a wtdl known naturalist, nnmei ons 
sitecimens of this blister-beetle, witli the following a(*(*(>unt, datiMl liow- 
ardsville, Colo., rliily ISTJ: 

I vsend you hennvith some specimens of a beetle that has lately des1r(*yed tin ]iotato- 
plant in tl)is viciiuty. 'I'ht^y are worst' than tlie I)ori/phoi'<i din iniiiifoin in tin* 
<'xt(*nt a!nl r.a])idity of He ir devaslations, ami seem to ]ia\'e <li ivejj tin- lal O r oni of 
the country. Before the. apj)earance of this new potato-hng Ihe latie)' weif (jisitc nn« 
melons, aiul had already hegnn lo injuro the crojts somewhat; hnt these rn'A -comers 
stripped the vines in a wei'k, and a few days afler tlu-y ap])e<ared in miml)ers the 
Ihf’uphora-^ w<o'e nowhere to he s(‘en. No one seems to know of m to liavc seen them 
iM'foie. Before immersion in alcohol t)jcy weni s]>ott<sl with white, lie- s]>()t.s ladng 
unite small — size of a pin-point ; the head ni)s]u>tted. They feed on wi!<l i^olouKcrai. 



732 


REPORT UNITED STATES GEOLOGICAL SURVEY. 


Tlio snme reinedics may be em])loyed against this and the spotted 
blister-beetle as sug’^ested for the eastern species. 

Dncr'tpflon of ihc JJcdli .. — it iliaVrs from E, macuhtfa in boini; shining black, witli 
palc-grny Hcalloptnl limsi across the elytra, uhich mhle to torn) about soveu or cigbc 
pa)e-,ui’ay irregular rin^lrls, im'losiu^- 1/Iack spots, wlieucc tlio iiainc7>f/r<k(/ix, oi leop- 
ara-likc. 'flu; thora>: is black, l)jit ^lay around tboedojes, ami spotted with gray oii tho 
sitlcs and Ixuicatb. it is of i ho usual form, )fUt Ji littlo slun tcr and stouter than A'. 
maodaiit. Length, O.ih inch. Idoniificd b,\ Dr. G. IJ. Horn. 

I'uc I Li:, JTaifico (E}fi/rir) ciK-frotrrifi Harris. (1‘Iato LXVI, Fig. 13. ) — 

Fating hoh‘s in the haivt s. s<»ini't imes riihliiug them, and causing tluun to turn rust- 
color ; inimito Ikm IIcs, wliich on being distnrbtd leap olt like tlcas. 

This minute beetlt^ not only inleets tlie i)otato but also injuries 
beans, beets, tomato-}>Iauts, and espeeiaily yi)untt (‘uenmbor-vines. At- 
tacking' the leaves when small, and eating rouml holes iii tliem, by tiu*jr 
numbers and the [nu tiiiacity ot lluhr attaclcs they each yt*ar do mueli 
harm, aud (mm tain seasons carry oif wholt' btuls of young beets and 
cmmmber-viiies, us W(‘1I as seriously injure the potato-plants. Tlie habits 
ot the young (d‘ this specitts are not known, but it is very probable that; 
the eggs are laid on th(‘ h.'aves, and tlnu tlie larvm boi-e into and miiio 
the leaves feeding upon the pulpy substance. The larvje of other speeiics 
ot the genus kiiowii to haw sucli habits are, according to Harris, ^Hittle 
slender grubs, tapering toward each imd, and ]>roviiled with six legs. 
They arrive at maturity, tui u to pu[)a', aud then to beetles in a few 
weeks. Henc.e iheie is a ciiustant succession ot tlnssi^ insects in their 
various states throughout the summer.” 

Jk’ffcriptioit . — Jt is (Uily uttc-six tccid h of an inch loT)g, of a hla<‘k color, ^vith clay-yr'k 
lo\\ aiitciiun* aud h^gs, exetyu tiic Idu<lmosl thighs, which arc brown, 'flu' u]t)'<U' side 
of t.hc l)ody is c(^^ ertsl with [ueuduics, which' arc urrangisl in rows on tlu^ wing-cases; 
;tud there is a deep transverse rurrow across llu' hiiulci' part ot the ihoiux. (Harris.) 

Eehflmfs. — AV ater the leaves Avith a solution of lime. 

I'lin Snurne (iAimcN inav Ljifius UnndoriH (Ueanvois) Filler. (Platte LXVF Fig, 
14.) — Puncturing aud [xiisoning the haiN'es of tlie potato and all sorts of garden- vcgc- 
tabh*s, causing tbeui !<j wither aanl tuiii liack; a meiliniiesizcd bug. 

Tills bug is very widely ilisseminated, tuid is every where abundant and 
annoying in the I'nittul iSfales from Alaine southward to Alabama, and 
westward to Colorado and A\jvommg. Chler states that specimens wawe 
collected above the titnber line, in Colorado by Lieutenant (kirpenter ; 
and it occurs on the bald sununits of the higliest immiitains in North 
Carolina. It hibernates, and in New' England appears in xVpril. 

Zkwcr/p/k,n/.— Head yellowisli, wdtli tliree itan'ow, longil ndinak reddisli tbornx,b<n~ 
d(U'ed with yt'llow, Avilli tivo ioiigu udii?aj yeliow lines. Tlie* nude is much darkuu - 
coloixul ; ;( inch in huigldi. 

/A/ce/://V.s.— { larris advises s[>rink]ing tin* leaves wit h alkaline solutions, 
such as strong soa])-suds, or po{ ash water, or w'ith decotdions (dAobacco 
ami ot wailuut leavtts, or ot <lusimg iln* })lauts w itli air-slaked lime or 
sul})]iur. 

JJesides thesi* inscads thesplnrix (d/acmsa7c o-.'/oaadr/Ar) w hose horned 
caterpillar is (‘alied tin' potato-wmrm,” and tin* larva oi’ the golden 
helmet l)eetle (FVr,s.’i/'du aiirivhulvru) toed on the knives. 

Ft)RFXG THE ROOTS. 

The 1*o i'a i <vS 1 \Lis. \Vi;rwir, J>aridi)(-'^ fri)fofa/i(n Say. (Idare LXVI, Vbg. 12; 
larva ; pn[)a. I’.oring into The sT;ilks and ea.ii.sing them t(j wilt and diid; a sinall, 
wJdte, footless grub. 

This is a common insect in the Aliddlc and Western States, wiiere it 
is at times quite aiinoyiMg. The female, according to Kilcy, deposits a 
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single egg in an oblong slit in the stalk about one-eigbtb of an inch long, 
M-liich she has previously formed with her beak in the stalk of the potato. 
The grub afterward hatches and bores into the lieart of the stalk, work- 
ing downward toward the root, causing the stalk to wilt. 'When ob- 
served to suddenly die the stalks should be cut down and burned. 

JWtle , — or ash-^ray, with Ihroo shiniiiir. hlack, iiR)»rt'ss«‘d at tlie lower 

<it Oio thorax. Tlie ^ruh (larva.) whon t'uily ^rowit is a littlo omm' oiie-loiuth of 
all iueh lou^, and is soft, wiiitisli, footlos.s, with a scaly head. — (Iviley.) 

Besides these insects the ‘‘ imtato-wonn,^’ or caterpilhir of the five- 
siiotted hawk-motli, and tlie caterpillar of the Goriifna nUela^ wliich 
bores in corn, and the lielnnd-beeth", (Coptori/cla (ivricJtakva)^ wbiidi 
nsiially feeds on the sweet-potato and nioriiiu^-glorv , occihsioiuilly prey 
on the potato-leaves. 

The clubl)ed tortoise-beetle {Jh-Joi/ala clarata) was found in 1871 by 
yir. A. G. Smith, of Berlin, JMass., to lie feeding on tiie leaves of the 
potato, eating inditferently diiiereiit varieties.'’ 


Tilt: ITAiaY Potato-Maggot, Tlomalowyia ivherosa C'nrti.s? I.'’*. )— Fccdinjii; in 

d(‘cayin^^ (?) l>otatocs and cahbat^oa ; a Hat, Iniiry maggot, which transforms toady 
like the common liouse-lly, hut i)aler and smaller. 


‘A few years ago speearnens of a hairy 
maggot taken by Mr. C. A. JTitiniin Au- 
gust 15, 1875, in defective ])otatoes, were 
sent to the iniiseuin of tlie Peabody Acad- 
emy of Science, at Salem, Mass., and shortly 
after the museum received a number of 
maggots of the same sjiecies found, July 
11, 1875, in the Savoy cabbage, by 5Ir. dohn 
11. Sears, of Dauvers, Mass, The latt(*r 
Jot consisted of two broods, L c., of maggots 
tally grown, and others one-(piart(U' grown. 
Tliev are very similar, if not identi('al, witli 
Purtis’s IJinnahmifia iidicrom. Our species 
is proJtably the one ivtbiriMl by Harris to 
the A uthonijfia raniculdvh of Enrop(‘, and 
is ]>erhaps, as suggested by Baron Osteii 
Sacken, //. scalar iti. 




Fjg. Fc — I hiiry ]K)f;0()-maggnt 
( ffoituContifin hdxro.sar) lai \u; 
h, t iic same enlarged t.wice. Afler 
Cni'tifj. 


Dr'^cripiioii of iJir hirnt (I’ig. o, natnial size: h, inngnifH'd twi<‘e). — Head niimde, 
llcshy, iu>t s(‘t*n in tlie piijia-ease. Ihulv Hat lein'd, e\ lindrifail, ovale. I’ret lioraeie. seg- 
niejit ihit., jsrinare, Irapezeidul. On 1 ]n‘ body are t \\-o rows ol' long, slender <lorsal s]nnert 
or baits, two rows of lateral longer haii.s (sia*n nndej' a high magnifying powi*r to have 
short ''■;i-;i, h-'. .>110 suhdoivsal, the. other snhvential. The last four dorsal are longia’ 
Ilian ill li'-ni. The end of file- body lorms a Hat, .smooth (hdivity, on (b'leli side 

t)! tlie fionfc edge of which in a Pnek. stout, short Rjiine (a prodnei'd spiracle), mneh 
thickm' than the others, anil imding .suddenly in four short, Idnnt spiin's. Pehind tlie.se 
two .s])iiies, on the side of the di'clivity, are six h.aiis, with short, slemler resjoratory 
hairs on the basal hall'. Some of the. lateral hair.s have similar latmal r('H])iratory fila- 
nieuts, hnt they aredesB distinct than on tlie six terminal hairs. 1'he nnderside of the 
body is Hatteneil. The stiiraeles at the ha.se, on each edge of the tirst segment hi-hind 
the iiead, have six long, slender resjiiratory processes. J^ength, 0.x;7 ineii. 'JLi.s descrip- 
tion will also apply to the [mjia-ease. 

If is easy to see bow maggots like tliese, whicli bnry tliemselves in 
cabbages and potatoes, may become swallowed Avitli the food, and if 
tbe latter is only partially cooked and hastily swallowial, bow the living 
worms become conveyed into the stomach, and become st» annoying that 
tbe doctor has to be vsent for. Tbe Pbirojteaif Jlovialoiayia siadarls^ or 
‘‘ ladder-maggot, 'As not unfretjuently voided from the bowels of boys 
and adults iu both conutries. 
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I append the following account of several potato-insects of Europe, 
taken from Curtis’s Farm Insects, ami winch may x)rove of interest, since 
the same or closely-allied sj^ecies are likely to occur m the Uniteil 
States : 

Dead and silent as the earth appears to be, it t(^ems with life ; for not 
only is the soil lull of seeds, winch merely require light ami heat to 
start them into lile, but it must abound with the eggs of insects so mi 
nute that evtm witli the assistance of a lens they es(‘ape one’s noti(‘e. To 
be convinced of the truth of this, if a llower pot be filled with mold 
from a field or garden, and then tied over with tlie linest mnslin, t he 
exx)(*riinentalist will be astonislied to find the nmltitudcs of little flies 
wliieli are eoiistantly making tlieir a|>pearanee, bred no doubt from larva‘, 
nourished on the \eg(‘table matter wliicIi such soils contain. AVhere 
cro])s are giown, ami any portion of them b(‘come decay ed, the. num 
bcr of tlj(‘se minute insecds is vastly multiplied, and thus where tin* 
dc(auised potatoes have existed ad<litional swarms various little liies 
Iiave been tln;‘ consiMpicncc. As a prooi'of tlu^ imu’cdihle numbers that 
must bt^ til ns generated, 1 may mention that from one growingand tiar 
tiaiiy rotten potato 1 brod in August, IS lo, IL'S liies, iudejieudeut t>t 
many more wliieh ha<l <li<‘d in the pnpasialt*, or b(Mm destroyed by damp 
and mites betorc^ J discovered liiem in tht^ \ <\s»sel in \vlii<*h tiie tuber was 
pla(a‘d, as well as multitudes of smaller Hies, all of whicdi I will now 
descrihis 

‘‘The whol<‘ belong to the order Diptkrv. The iirsi I shall notice is 
included in tlie family d'lnuiapj*: and the gvnus /V/cWu and has 
been named — 

“ P. males are twice as lai-L^e asttu* teraales; th(^y are asliy-u’liite, 

cIoIIkmI wit!) Imi^Osli won] ; little hea<l is l.?uri<Ml mnler t!i<‘ thorax : the' black eyes 
arc- lar^c and lunalM' ; tlie two horns ar(i as lon;^ as tlie. 1 borax, ami eom})oseAl <d‘ (*lc-V(‘n > !) 
small poiids, )»l:iek at the bas(‘, ejivin;^ tlnnn an ainiiilated appearance ; tlm abdomen 
is short, ami of a dirty color: (lie two winns wbe.n at rest- im^ct over the back slant- 
ing; they arc irid<‘, scent, \ ery birircj oval, and lanceM)late, with niiim'roiis longitudinal, 
Iiairy nervures; the entire margin is also hairy ; bal^infau's small, clubbed, .and white ; 
six lens woolly; tln^ feet (iiie-pointed, tln^ tips ]>]aek ; lerjgth, ^ lint' ; expanse, 3 lines. 

“Ill February, ISIO, the larvic and ])np;e were aVmndunt in the rotten 
potatoes, also in decaying leaves and dung hills, and the dies have ]>eeu 
lired by ]\lr. Haliday friun iiutreseent fungi. These flies sometinaxs 
swarm in out- houses and about drains in spring and autumn. 

‘"The lar\a.: are not ^ line huig, yellowish-white, cylindrical, spimlle 
sha})ed, with eleven distimq annulations besides the Iiead, which is 
triangular; the tail is elongated and tubular. The piqia is about rj line 
lung, ocluu'ous, tind ferruginous; it is elongate-ovate in repos(‘, but the 
botly can be stn^tehed out and attenuated when disturbed; from the fore 
liead ()roject two slender apptmdages, like hoi ns; on either side are laid 
the short, stout a-iileiime, and the wings ira^et over the breast, witli the 
h*gs stretched out between them ; tlie abdominal segments arc ciliated 
and the tail is forked. 

“Several speeiixs of a little swartliy two- winged fly were bred from tin* 
decaying [lotatocs in multitudes. Tlicy arc. calhsl Sclara by Miagcn 
and Molohrns by Latrcille. The larvic 1 received from Mr. Graham; 
they are slender worms, about \ inch long, whitish, and opa(]ue, but 
wiicii immeised in water they IxHa.ime perteidly transparent, exhibiting 
the ocheroiis viscera and the food digesting in the stomach ; when in 
motion they tajier toward tlm head, which is oval, horny, black, and 
sbining; the body is composed of tlurteeii segments, with seven or 
eight Siiiracles on each side; the tail is broad and rounded, but slightly 
pointed in the center. The pupa is shorter, cylindrical, elliptical, and ot 
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II (lull-ocherous tint, becoming: darker as the period approaches of the 
birth of the fly ; the antemiie, eyes, wings, and legs are visible beneath 
their horny sheaths. At this {>oriod they' are deprived of locomotion, 
but the larvae, althongli perfect maggots, and destitute of feet, are aide 
to move along in moisture, at the same time waving aliout and thrust- 
ing out their heads with great energy. There arc tiiirty species of these 
flies which iidiabil England, and three or four of them liave la-en bred 
from putrid potatoes. One is called — 

Sriara fiwala W]ieii aliv^n il, is 1 lino lontr, Tlio mnh is of a pair iaUv hlack 

llit^ head is siimll and spliericai, witd two triaitiedilaii^ feehtrs IxMit iiinh'r, the t\v<i 
lionis are not Ioniser ihan tin' thorax, tapering, piilj<‘seen( , inst^rted in front t>t i ht* ihet' 
and sixteen-jointed ; two IiumiI joints tli<' stoutest, the iemiiiii<U‘r (hilong, ajiex eonieal ; 
t^y<‘s lateral, kidney-shiqied, and coarsely graiiulateii ; octdii three, hut iintTpial ; trunk 
gibhoso, siibquadrate, .scooped out at tliohase, with 1 wo indisi iiict liinrs of sIku t (d lin ons 
h.drsdowiJ the baek : scnlel innate, post.scntel ova!, o\ a gray ish color ; ahtlotuni shni- 
tler, greeidsh-hlack, hrowni.di after death, scvint-joinfeil ; the' inargnis ol' tlu' scLiiuent.s 
pad', ape.x (»htMS(‘, and fnrnished with twoincniatHl hiart iculale !oht‘.s ; two wiin^s, iu- 
cuinheuli in rejxist*, ptirallel, longer than the lunly, iridescent, .slighfiy smoky', hnt 
{ ran. spa rend and clear at tlie hase. ; lu-rviiribs hrown, excigd ing tlu' c<'ntial one. svhif.ti 
IS scarci'ly visihlty hut (orl-:ed and daiK attlie margin; tlie costa! nervnn* iloe.s not 
leui’h tile ha.se pt the. lorkial halaneers pale, dii'lx yellow or ocliretais; si\ legs, 

long, slcndea'^ and oi a, dii'ty-ytdlow or pale-o!i\e tint, /naadc similar, hnt lai gei , In'ing 
1! line long, tin' wings (‘xp.amling nearly .‘1 lines, th<* tlmrax is imt narrowed' hi-hindl 
llic abdomen is spindh'-shapetk atteunati'd, and conical, terminating in two little par- 
allel sheatlis ; tin.*) two halaneers are iluskv wlnm dry . 

riiiis yvas bred in the yvinter of IH k'l-siii, mid again in ISis^. in vast f]nantilies; tln^ 
dies are; also lonnd thronghont thc'i snmmoi' in lield.s a.nd ga/rdens, on nmhojiate^ tiow- 
ers and on grasses. [ have, likc'yvise breil t.lnmi frmn rotten turnips in Mareh. 

^ ffu'nique-Um.atd of Macijnart is ]i Urns long. ‘ It is black, witli tiyi' liiu's on the 
Iborax of Ui dccjMlnll gray ; anlerior hips tcstaceou.s; wings almost li\ aline;’ balancer, s 
brown or dirty white. 

‘‘ Specimens agt'eihng with this de.scription wen' l>re<l from rortmi ])oiatoes in March, 
and sent 1o im* witli the tnlievs containing tiie laiAa* and ])Uj»a^ also. Tin* })ota- 
loes were like old rotten c,jie(‘st*, and portions ot t!;<‘ outsidy^i wen' covi'.red with slimy 
tlireads, which Mr. (Iraham saw ( In* larvie sjiin. lie thinks they cause (he ‘scab’ in 
potatocwS ; but L .saw not (he least vestige of the insect on one. vaiddy of jny potiitot,‘s, 
v.lnch yvas vi*ry scabby. 

pt/Iicaria f JMeigeii, IT(>(f., i.s ?, a line long or ntiwanl, ami i.s distingnisiied from 
the two foregoing speed's by its longer anienme, \vbi«-ji are epnal in bmgib to the rest 
of file body. It is black, with b staceous li'.gs ; the wings almost hyaline; balancers 
browai, 

*dMy spcciniens being a.s big again as Meig<*tfs, wdlh (x'hreon.s inalanei'ts, I am (d)iibt- 
fn] if they be the S. iHiIoariau\' that author. 1 bred llnan in August, IH.Jb, from arotten 
jmlato. 

“ yVimther dipterous insect ^Yas Ined fioin (lie jiotatoes in h‘ss (jnantities. It also he- 
l<.>i)gs to the family Tli’Ui.ilni:, and the. geiiu.s Nn/Aop.s(. It ajiiiears to be Afi igmi’s. 

“ >S\ innwiaia . — It i.s Idack ami shining, the head is small, the I'yesare kidney-sliat»ed, 
with threi' little ocelli on tin* crown; tin .inh'iim-e are short, stout , cylindticai, and 
c omposed of clev(*n cnti-sha.pcdl J<nnts ; thorax elongated ami sonu'.yvhat. compressed, 
^vith a wliite dot on (*nch side; .sfml.t'l small and ri)iigli: ahdoim n broad, oval, and de- 
t>res.sed ; w^ings anpile, resting horizontally, (..rans{)arent and iidh*seent, with adhaek. 
costal, snheostal, and lia.sal nervnrig tJu5 hist, ami sca-ond united beyond the middh', 
and diviihal near (he ha.'^c by an obii({ue! ij(*rvnr<‘; tlmrc are: also four other very faint, 
longi t udina 1 m rvuribsdhe ajiimil one forked, the anal oneAvave.d; baJariceis yelhovisb ; 
legs sirnph', longisli, ;ind ]-iisty; extremity of tbiglrs and shanks variegalial witli 
Ins^anis ; feet hroyvn, hve-Joinied, terininated by a [lairof minute elaws ; li'jigih, 1| lim> ; 
c'X}>ause, 3;} lines. 

‘‘The larva* from which these flie.s proceed live in various putrid sub- 
stances, and even in dung; they have also been bred t'rom the cotjoons 
of silk-worm.s, in all probability containing’ decoiujiosing caterpillars or 
rotten pupte; they are from 2 lines to nearly j inch long, tiat ami 
narrowed at both eiuhs, of a dirty grayish-ycillow color; the head is 
brown and oval, with two short feelers ; the body is composed of twelve 
pubescent segments, the first thoracic one with a prominent spiracle on 
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each side, as well as the i)eiuiltinate, wliieh, with the a])exj is covered 
with radiating bristles. The ])npa is I A line long; it is incdosed in the 
skin of tlie larva, and little depressed, and yellowish-brown; from the 
thorax projects a ))ranehed spiracle lilvc a buekts bora, and the tail has 
a stout spine. It remains from a week to a fortnight in this state, and 
the dies are often excGcdingly abundant in tlie autnnm. 

‘‘Two large si)eeies of Mies belonging to tlie family Musctd.e I also ' 
bred from a shigle ]>otatoe, as jireviously stateil. There were forty-eight 
speeiniens of one ^yluch ^Yas named by Fallens — 

— The male is linos long, and tbo wings exnand | an inch ; it is of 
an ash-<u>I<)r, and clothed with black hristh*s ; tlic feelers arc feri'iiginons ; the anten- 
na* droojMng. ti v'(“-])(>int ed, and i ust-colored, ])itcl)y at the hast*, third joint elliptical 
and heavy, except at the base; the seta black and feathery, the basal joint minute; 
eyes large, a[)proximating, naked, and chestnut color, the margins silvery Avhite as 
well as the. face, with a black stripe tapering from the anteume to the three ocelli on 
the crown ; thorax hoary, with four black longitudinal sti'i])e8 before, the two central 
ones the longest, wltli a S]»ot on each side beyond the center ; sciitel hoary, with a 
dark stripe at the base, feri nginons at the ti}) ; .al>domeTi ashy-ochreons, shining, the 
hack variegated with bniwn ]»atehi*s ; wings with the apical cell not angnlated, but 
suddenly rouiuhal, scales at the base with pale tawny margins, and concealing the 
ochreous-cliibl)cd halajiccs ; legs black, apex of thighs and tibijc forruginons ; piilvilli at 
the extremity of the feet elongated. Female similar, but the eyes do not approximate, 
the face has a yellow tinge, and the stripe on the crown is broad and elliptical ; the 
abdomen is broader, with an oviduct at the tail, and the pul villi are small. 

“The maggots liad bred and accumulated among the slimy matter of 
the rotting potato, just as meat-maggots are found, together with the 
liorny pupte. Indeed, the largest maggots were ex(*et‘dingly like those of 
the Meshdiies, Ixung Mat and whitish, the ochreous food and white linesof 
viscera shining tbrongh the transparent skin ; the liead was pointed 
with a black ]>roboscis formed of two horny claws, and the two spiracles 
at the blunt tail were like two black horny knobs. Tlie tough and oval 
pnpm were of a bright (;liestnut color, the segments slightly marked, 
the head end rounded and wrinkled to a point; the'tail furnished with 
two black specular tubes. 

“ Of the other My I br(‘d Mfty-eiglit specimens from the same potato in 
the middle of August. The larvae escaped my iiotiee at Mist from being 
so very like the earth in color, and they are still more diflicult to deteid 
from their sluggishness. Tln‘v must be in the greati'St force in *lnly, but 
I liave met with them in rotten potatoes in the end of Xovember. The 
group of Mies with tliese .singularly s])iiiy larvae have been formed by 
Boiiclie into a gmins called biuiig a section o\' Anthoinijla, 

The jiarent ily of our species is exiaMulingly like Mnsca ennicuhtris of 
Linmens ; still there are dilfenuices, and as the larva^. are also dissimilar, 

1 have named this potato-My — 

Arilhoinjfia. iuhcroiia . — The is lin(*.s lorg, and expands ii is grayish-hhn'k 

and bristly; the eyes are chestnut eohn*. naked, approxiujating on the crown, tht^ inuei' 
margin silvery white ; antenna* drooping, five jointed, third joint oblong, fourth a 
slemler elongated basal joint to the longisli ])nhesrent seta : thorax with live indis- 
tinct broad stri])es down tJie back, second and third abdominal segments with bright 
ocherons spots on each side, third rarely with two similar minute spots; wings trans- 
parent, norvnres <lark, the two transveise, ones not very remote ; balancers }>ale tawny ; 
bigs black, base of shanks indisfinetly ftn'riiginons. Female, asliy slat(*-co]or ; the 
eyes smaller than those of the male and remote; the face not silvery ; thorax with 
live distimu broad hlackisli lines down the hack ; abdomen ovate-conic, with two indis- 
linct oeherous slightly-diaphanous spots on the second abdominal segment ; in other 
respects this sex is similar to the male. 

“The larvte, altlioiigli indolent, can crawl well; they are of a dull 
tawny color, clothed with long bristly spines, somewhat depressed, 
elliptical, tapering to the head, which is waved about, and when thrust 
out is whitish and Meshy, armed with two minute hooks like ebony, aud 
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tliere is a little fleshy horn on each side; on the iollowing segment is a 
jspiracle on either side, surrounded by several stout short rays ; the two 
next segments have tuber<‘les on the back ; the renmiinler have a 
(huible series down the (tenter, producing bristles, with a double row 
on each and eight of the segments have a t)air of short spinCvS 
eaeli beneath, which enable it to walk; tlie ai)ex is arnuHl with six 
long bristles a little spiny at the base, but most of tlie others are 
naked, or with the slightest appearance of pulx'scenee or litth‘. spiiuvs 
at the base ; on the a|)ical segment are two spiraxnilai' tubes. Tlu^ pupa 
being formed within the indurated skin of tlu^ larvae, it varies from it 
only in being more convex above, and the tly escapes by a lateral oi>en- 
ing in the riiorax. 

‘^Inese mrvm and t)urpm 1 find oeeasionally in my garden when^ cab- 
bages have long occupied tln^ ground, and Dr. Harris remarks that the 
hairy maggots oi' An tJio my ia cnn'Huilann^ ov an allied sjieciiss, liv(‘, in I’ot- 
ten turnips; they also abound in juivies, and tln^ purpa^cases are tound 
in lunltitudes under boards, 

‘‘ Froin the large rpiantities of these maggots wliich have been ejected 
from the human stomach and intestines, a<ua)mpanied by the most dis- 
tr ssing symiitoms, I am hal to conclude from tluur economy that the 
eggs or larvae are (‘oin eyed into the stomach in liadly or halfcmolvcd 
vt‘getables, Ibi* it is inhdent tliey subsist upon decomposing vegetables 
:ind cxerementitions snbstanc<*s, and I have found similar but very small 
lai’vte on c.abbage-leaves in Octobm'. It is, therefore, very jiroliable 
[hat, und(u‘ certain morbid (‘onditions of the (toiest ilut ion, they arc aide 
to liv(‘ in the human body until they hav(^ arriveil at tludr full growth, 
whiMi they ari^ iiecessarily (jeeted to Ixccme pupag and after a short 
time to be ti’anstoriiKMl into dies. It is noti a- litth'- riunarkable that the 
maggots of MuHca stahnlans slnudd have lu'cn also void(‘d from tlie in- 
tesrines, and Uiat fact temls to substantiate the view I liavi* taken of 
i h(‘ sul>J(‘(‘i and the (?ause of their ])resenc.(‘ in th(‘ human system, for 
that is the Ollier species of hirgc^ dy wliicli L bred from maggots gen- 
erated in the vsanu^ potato. 

1 also <letect<‘(l the iarvic and pujae ol’ a smaller spc(aes of tly <mlled 
Drosophila, wliich hatched in the middle of August with the foregoing 
insects. They arc*- also inhabitants of cellars, as their sp(‘citie. name 
iiujilies, where tin* larvie nre^ usually very abundant all the year round. 
They will breed in stale beer, and iirobably are genc'rated where there 
is any leakage from the tap and oo/ang about the bung, as well as from 
the fungi which spring up round rottem wood, etc., in cellars. I liave 
also known tliem to be brc*d from vinegar, and it will be rerncmiberecl 
that one s|)eeies, />. ffava, lives on the juilpy substance of the turnip- 
halves, and another, />. gramimim, 1 have bred from cabbage-leaves. 
In spring and autumn the dies abound, and are not unfrecpiently on the 
inside of our windows. They belong to the family MusciD..a^ and the 
genus Drosophila. That bred from the potatoes a[)t>ears to be the 
Limiean species named 

DrofioyhUa cellaviH. — U is \ l ]in«‘ long, unU 4 linens ; tijn gcnieral color is ocliro- 

oiKs; the bead is 1> road as\v(dl as t In; lace, pi(‘ cenOr of wliich anrinst-rted t be two little 
droojving j)ubesci-nt bonis, the, thii’<l Joint is oval, and irom the. bae.k arises a iVatbe.ry 
bristle joiuit'd a t ( In* ba.M* ; tin* oriiic<* loi-uUng 1 be, nioul b is v(*ry largo ; eyes lai ge, henii- 
spiieri(‘:il ; ocelli llireeon tbeerowii ; tboj-.-jx globoso-tjnadrato ; scntalseini-o\ate;a))do- 
ine n small, d(*]n'essed, ova I, blackish, and six-J(»iiUed, with tour or jive, oclu ecus Ij.umIs ; tho 
a])«*x pointed in tin* f'eniab* ; wings iijcundM'Ht in r<*pose, very long, ami ample, yel- 
lowisli and iridescent, with a very slu)r<, marginal c(‘!l, ar:<l fonr longit udiua,! maviires, 
rli(‘ second and tliird united toward the base, iJio tliiial and toTirtb toward ttie mar- 
gin; balancers small, clavate ; six lugs, tapering; feet long, slender, and bvc.-juiiitod, 
ba iuinated by iniunte claws. 

4 c »S 
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“ Tlio lurvai ai’o2I lines long, of a whitish color, tapering toward the head, composed 
of twelve joints : ou each side of the thoracic segment is a short braucdiing spiracle, 
and the tail is furnished with four divaricating blunt spines, the edges of the seg- 
ments being serrated with hooked ones. When full grown this skin becomes horny, 
changing to a rust color, the maggot is transformed to a ])npa within an internal 
horny shell of a chestnut color, and of course the pupa greatly resemhU's the larva. 

There is also aii extensive j^roup of flies called Borhoms^ the larvjp 
of which live upon decomposing vegetables, and itrobably animal sub- 
stances also; at all events they are generated in fungi. A iK)rtion of 
these flies is now distinguished by Macquart, under the generic name 
of Limomia ; one of them I have bred from rotting potatoes, and it 
seems to be identical with that author’s — 

“L. (jeuiculata. — It is only 1 line long, and expands a little more than 2 lines. It is 
black ; the head is modcratetv large, with an ainj)le cavity beneath to receive the 
month; the eyes are hem isphtuic and rust-colored, and there are three minute oci'lli 
on t]ie crown; the face is concave, with two little horns in the center, the third joint 
orhicniar, wit h a tonieutose seta; thorax broader, very coiivex ; scntel seini-orbiciilar 
and Hat; abdomen very sliort, the segments equal in length; wings ratlier small, 
smoky, nervurcs pitchy ; costal the strongest ; suhmarginal cell not extending to tln^ 
apex, second and third longitudinal nervurcs united at the middle, third and fourth 
formir?g a loop with two minute branches at the extremity ; ]>alan(*ers small and ochre- 
oiis; legs jntchy ; hips oclireous, as well as tlie ti))Hof the anterior thighs and tln^ 
base of the shanks ; hinder with a few spines outside; feet long, hve-,jointe<l, est)ecia]ly 
the hinder, which are slender and longer than the shanks ; dull ochreous, btisal-joini 
very long and pitchy, terminal one very short, and lurnished with sliort claws. 

Ray(>r also observed a Sftecies in the infected pettitoes wliitdi lias 
been named by (.xudrin Limoi^ina pmjcvHj and it is not improbable that 
it may be the male of Mactpuirt's species, for it agrees very well witli out* 
fbmaU*, ex(jept in the color of the wings and the st ructure of the hinder 
feet. 

With the foregoing Diptcra 1 often bred a parasiti(nnse(*.t in consid- 
erable numbers, but to which it is attaclied, or whet her to any of tliem, 
1 am unable to ascerttiin. It belongs to the order IIymenopteka, the 
family PRocrroTKiipiDA:, and the genus Ccrapsilon^ which has been 
divided by lUr. W(*stwood into tlireo geinaa, one of vrhich is etdh'd 
BaramasiKs^ tind to that section our insiict belongs. It is iiududinl by 
ISiees ab Esenbeck in the genus DlaprUx^ and lias been named by him — 

“ P. bracli falls. — 'J'hc is scarcely 1 lim> long and expands I J; il. is vlo v glos-y 

black; the head is globose, the face short, ovate, and at the bot.tom arc atfaclaal the 
antenna;, which are nearly as long as the body, ferruginous and foni’t<‘eu-jointed, basal 
joint long, 8c-cond short, obovatc, thinl notclual or comma-sliapc'd. remainder shoi t and 
ohovatc, apical joint (amical ; eyes small, lateral, witli tliiei; ocidli on the crown in a 
ti'iangle ; thorax very globose, scarcidy largiM' than the liead ; scntcl small, semi-oval, 
dtaqily hollowed at tin; base; meta thorax ferruginous and uneven; petiole; forming a 
ferruginous knot), woolly behind ; abdomen small, ovat(;-conic, pitcdiy, base ferruginous, 
with four longitudinal ciianuels on a very large S(;gmont, apiiail st;gment very short; 
fon^ wings dusky and iiubescent, wdth a few nervures at the base of tlie siijyerior. 
forming tm clongateU cell; six legs short, slender, and ocbvcous, pitchy at the base; 
thighs thickened, as w ell as the anterior shanks, and pitcliy at the middle ; feet shnidcr, 
hve-joifited, tips dusky. Female: Above I lino long, and expanding If; this sex is 
not only distinguished by its larger size, but the horns are shorter, with only t wxdvi; 
joints, the third being simple like the second; and the extremity of the abdomen is 
acuminated, and very acute. 

^‘This insect belongs to a family ^wliich is very serviceable iu keeping 
down wire-worms and other subterranean larvte, as will be seen by a 
reference to a former chapter and the Gardener’s Chronicle. Nees also 
says that the Biapriw breed iu the subterranean larvje ot* TipiiUv^ or 
gnats. 

1 must not omit to record another fly, called IHlophus fehrilis^ which 
is exceedingly abundant every year, the larv^ae causing much mischief 
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in gardens; and at tbc close of the year 1845, many of them were sent 
to me as abounding on decayed portions of planted potatoes, and I have 
met with them likewise about the tubers and in flower pots, where they 
burrow in all directions, yome f received in July were about J of an 
inch long, of an ochreons-brown or snuff color, and shagreened ; the 
back is slightly convex, with twelve well-defined wrinkled segments, 
and a horny, shining head, much narrower than the body, intensely 
black or inclining to chestnut color, and slighty hairy ; there are eight 
distinct -spiracles on each side, the penultimate segment is rounded, 
with four teeth on the margin, and the anal one has four smalU'r teeth, 
with tw^o large spiracles near the base; it has no feet. 

‘^They were transformed to j)upm in the earth in tlie I^eginning of 
August, and were then yellowish -white ; the thoracic portion was very 
thick, with two horns in front; the body slender and siil)(iylindri(t, the 
segments very distinct, with spiracles down the sides, and the tail spiny. 

‘^Tlie flies hatched on the 21st of August, but they abound in lields, 
liedges, especially under trees, and even in the highways around Lon- 
don, the whole of that month ; and there must be two broods of them, as 
they are found likewise in May. They belong to the family TnMiLiD.E, 
ami to the genus Dilopftns. The sp(‘ci<*s was nanuMl /chrilia by Jjin- 
miMis, from the generally-receivt^d opinions in Sweden of these flies 
resorting to houses where intermittent ffwers existed. 

‘‘ D.fibritis is int(‘ns(^ly Ulack, Hliiiunjr, ami liairy. Tbe lirad of tlic male is Iioiriis- 
'j)]i<'rj(!, and covpr(‘(l \vifh laigo (l<Mis<‘]y pulK‘H<*t‘nt oyos ot'a icMldish-browii (M)l<)r. Thoro 
:iro tliiaai nuniilc ocelli luriniug a i elevated trian^hi near Ujo base; the tit> is broad, 
and the baders incurved ; tlnj trunk is oval and ^ibbose, with two transverse rows of 
inimiti^ t(?(dh bed’on^ ; t.lie, sent,(d is short and broa<l ; abdomen snbline.ar, eight-jointed, 
i 111} apex ehdjbe<l ; 1 la; t wo wings art's im'HTnhi'iit in re])osc, ptniV't'tly l.i'anspart'nt aTul 
white* hnt ii’idcsctml , Uk' pinion only is slightly tinged wilh i)rown,the eostal m*rvnres 
]»il.eliy, tlio others ve'ry faintly ujaiked ; a, radial nervnrt^ uniting with t ht^ cosla. at the 
.niddle foritis a hrown sjjot at. llu^ extremity ; two balan<*ers, with a laige compressed 
brown club; it has six huig h\gs ; anterior thighs the thickest, tlu^ sliaid^s very short, 
Ihct a})ex snrrounebsl l>y aiorouct of teeth. 'I'liere are, also scveia! short, sj»im*s outside; 
r('c,t slender, li v(vjoi nt('d, terminated l>y claws and suckers; hmglli, lines ; expanse, 
b lines, d'he ftinale is lai'g('r ami very <liUcrenl. rlu' lu'ad lu'ing mtu'h less, with small 
oval eyes not imadiiig <n\ tin' crown ; the abdomen is brvwvnisji and elongate<l, ovate at 
the/ e,xt remit y but na rrowed at the, base, aixl the I i p is fnrni.sin'd with i. wo minute tn h(>r-> 
eles: tile waiigs are much longer au<l v<'ry amt’h", <-iit ir<‘ly hrown, lln^ pinion being the 
darkest, w'itli a brown sligmatic spot; all tin*, nervures are jut.elty ; the, a.iite/iior tliighs 
are imuassated. 

‘^Therse insects lly heavily, tlieir hinder legs hanging down, and in the 
OA^eniiig they betaune sluggish, nesting on herbage tind bushes. The 
larvtv also inhabit cow-dung and horsc innck ; it is therefore very postsi- 
ble they imiy be introtluc.ed into potato-grounds with the manure, or 
the Hies may be attracted to highly-manured ground to deposit their 
eggs; for so little is known of the e(*a>n(>my of many insecds, that it is 
impossible to determine their exact habits; indeed, no description or 
figures were to be fonnd of the larvm and pupa3 of this fly until I sent 
them to the Gardener’s Chronicle.” 

INJUKTNCr THE SWEET-POTATO. 

Thk TIklmet-Bf.etlF/, Copioeifcla aurivhalcra (Fat)ricin.s). — FccMling on the, leaves; 
broad, llatte.ued, s})iny grubs, lioUliug their cast-olV skins over (heir hacks. 

This beetle, which usually feeds on the leaves of tln^ morning glory, 
will sometimes destroy \vhole fields of sweet-potatoes, and is sjieeially, 
injurious to iilants transtVired from hot-houses. 

The larva is broad and Hat, with a row of larg(% long, barbed, spines 
along the edge of the body, sixteen on each side, the two posterior of 
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which serve as a fork to hold the cast skin, covered with excrement, over 
its body, probably as a protection from its enemies, the birds. The eggs 
are irregular, battened, with tlirce -spines behind, sometimes, however, 
wanting, and they are laid on the leaves. The larva matures in three 
weeks after hatching, molting three times. The larva, when about to 
change to a i)upa, aclheres by a mass of silk to the surface of a leaf, wiili 
its cast-skin about it. The pupa is smooth, its tail movable, and iJio 
limbs, according to Itiley, are soldered to the body, as in the chrysalids 
of moths and butterilies. The ])Upa state lasts a week. In Massaclm- 
setts, during the last week in July, 1 have found the larvm in all stages 
of growth very abundant on the morning-glory [ConcolvuluH)^ eating 
holes in the leaves. They pupated late in July ami early in August; 
the beetles appear from the 7tb to the 12th. Hand picking is obviously 
amply sulh<aent to destroy them if too numerous. 

Dewripiion of the hee/ht. — Of ii rich a.inher-ycllow, with a reUdiHh tinge over the body. 
Two Idack sj)c)ts on (he, hack and two on eacli si<le, <liHappeari ng a few days after east- 
ing off tile, pnpa-slOii. Tin's wing-eovers are ornaimaitcd with iinel y-inipressed ])urn'- 
tuj'ed lint'H. lioily heneatli aliiiiing black ; antennai jiale on tin? basal half, dark heyeiai. 
Legs pale anilier. Lejigth a little, less than a quarter {0.22) of an inch. 

The Two-8'rutPED Sweet- Potato Beetlii, Cassida hivUiata 
Say. — In the, Western States the most eommou helmet-beetle found on 
the s\veet-potato, and, aticordiiig to Mr. Kiley, feiMling exclusively upon 
it, is tb(^ ai)o\ (^-natned beetle. The grub or larva is dirty -wdiite or yel 
1owisb-\vhit(', witli a, more or ICvSs intense neutral-colored longitudinal 
line along tlie back, usually reli(‘v<ql by an (‘xtra light band on ea(*,h side. 
It diftervs tVom the larvae of all otlnu' known sixanes in not using its fork 
for merdigerous purj)os(\s. Indeed, this Ibik is rendiu'cMl useless as a 
shield to tlui l)o(l\-, by Inqiig (wer en\ado})e<i, after tlie first month, in 
the east <>(1* ])rickly skins, which arc's kept fre^e from excaememt. The 
I)(‘etleis of a pale yellow, strii)ed with blac'k. (I0h\y.) Besicb^s tliesetwo 
helmet-becTles, ( w () olhc'r sfic'cic's (Cassida niijripvs and (Joploci/cla ijuh 
tata) preyv to a certain extent u|)ou the swc'ct-potato. Tlie cueumber 
llea-beeth‘, Cpiiri.v ofCHmeris (Harris), and a. few (nit(‘r])i|lars are said 
by liiley to I'chhI on this plant. Jh^sides thcNse, Harris states that plant- 
lice sometimes infest flic^ leavers, and to drive them oil he recommends 
dusting the leaves with lime. 

INJURING THE ONION. 

TitE Onion-Flv, Anthomifia aparuni Mingeii, (IMate TA Vll, Fig. 1.) — Killing the. tops,, 
causing tliein to turn yellow and wilt; asinooth, conical, white maggot, attacking 0)0 
bulb soon after the leaves a])])car early in June, and afterward (hrough rhe summer, 
aud <’hangiug to an ash-gray lly, a little smaller than the honsotly, and with a row of 
black spots along the middle of the hiud body, which lays its eggs on the leaves, close 
to the earth. 

The onion-fiy has been an inhabitant of this country for about Ibrty 
years, having been imjeorted from Europe. Fitch remarks that "‘in 
many parts of New^ England and New" York it was extremely numerous 
and destructivT) about the year 1851, and again in 18(35.” In Essex 
County, Massachusetts, it lias been for a number of years, and still is, 
very annoying aud destructive. Having had little opportunity of ob- 
serving the habits of this lly, 1 avail myself of the quite full account 
givmi by L)i . Filcli in bis Eleventh Beport on the Noxious Insects of New 
York, oftmi using his own words: ‘‘ In June, as soon as the young seed- 
ling-onions are only an dndi or two in heiglit, tliese insects eommence 
their depredations and eontiuuo them tlirough the w hole season, gid ting 
their growth aud coming out in their perfect state one alter another, 
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whereby some of the flies are liable to bo alwa,ys present in the garden, 
in readiness to deposit their eggs; and maggots of widely-diflerent sizes 
are eoiiimonly met witli in the same onion. 

^'The eggs or ‘fly-blows^ are loosely placed upon the onion slightly 
abov(‘- the surface of the ground (Fig. — ), some of them being dropped 
along the thin edge of the sheath or white membranous collar, which is 
forme<l by the base of the lower leaf clasping around the. stalk, and 
others are crowded into the c.revices between the bases of the leaves, 
slightly above where they issue from this sheath. From two to six or 
more eggs are usually ])]aced on particular plants here and tlnu^e tlirough 
the bed. They are p(‘rc(4>tible to the eye, being white aiul smooth, 
four-hundredths of an inch (O.dJr) long, and a fourtli as thick, and of an 
oval ibrm.’^ When the minute maggot hat(*.hes from the egg, it works 
its way downward inside of the sheath, its track being marked by a 
slender, discolored streak, till it nmehes the loot, on which it tceds till 
it is wholly consumed, only the thin outer skin remaining. After eating 
the bulb ol' one plant th(\v attaek the next, until sometimes a, third or 
a half of the bed is destroyed. 

The first indie.ation that the plant has been attacked is aftorded by 
the leaves turning yi^llow and wilting. (*arefnlly digging u|) and 

examining the aifeeded plant, if it is young and the root small and 
cylindrical, W(? commonly tiiid it (iomidetcly cut asjnider as re[)resented 
in Fig. — , only the thin outer skin remaining, whereby tii(> slightest pull- 
ing upon the top draws it u|) out of the ground. Later in the season, 
wlnm tile round bulb is beginning to be formed, as in Fig. ' we find a 
liole perforat(‘(l in its sid(‘, opening into a cavity in tlu^ interior, and the 
eai'tli around this jierforation is wet and slimy, forming a mass of lilthy 
mud in wlH(*h those worms are lying wldidi are not engagisl in feeding. 
And by this interior eavity the central halves of the plant are severed 
from f*^>^nieetiou with tlie tibrous roothds, as shown in the figure, 
wliereby it is now tliese central ami not tlM‘. outer leaves whic^li first 
turn yellow and die, and all 110“. uppm* poi tion of the root soon bexuimes 
soft and putrid, wliil<‘, tlie bottom iiart, eontinuing to be noiiiished by 
the libnius rootlets, remains souml, and the worms now crowd into this 
part to fe(?d, wli(*reby it sometimes presents a wonderful appearance, 
being thronged witli worms w(Hlg<*d tog(Uber side by siile in a compact 
mass, all with iIku'i’ lasids (townward, eagerly (.‘onsnining the last 
remains of food thev(^ is there, and only tlH‘. rounded liind ends of their 
bodies (exposed to vi(‘w, lh(‘S(‘ forming an evaui surface similar to the 
cobble-stones of a st ieet-pavtumml , as r(']U(‘sented in Fig. — 

The maggot attains its growth, in snmmeT*, in about a fortnight, and 
ciianges to a ]uipa eitlnn* in lli(‘ cavity in tlu'onion or in ‘^Mie. wet, slimy 
('aith which is in ('.onta(*t witli tiu'onion. It. here ceas(*sto move, it 
IxM'omes (?(>ntraeted and shorter in length, its skin hard(‘ns and changes 
to a taruish(‘d yellow and linally to a cliestnnt color with a stain of 
bhu'.k at each end,” This is the puf)a'(.*as(*, and th<^. true ]>nj)a is inside. 
Jn tliis (]!onditiou it lies about two weeks ladbre the lly es(*apes. 

In l^ssex* (k)unty, Massachusetts, this fly is vauy (hestructive. The 
maggots apt>ear about tluMidddle and last of .Alay, and by the third 
W( (‘k ill August the larvte are not found, only the ])nj)a-cas(%s, 

IhiHvripflov. — The larvji or maggot is Fhiuing, (lull wliitoj eyJindj icaJ, tajaaing to a 
in front, and when crawling and elongated, nearly the wlioh' length of tiie body 
h(‘conie8 tape'i ing. At tlu^ forwar<l end tlie jawaapprar uinha- ihe. wkin as a short black 
fttript*. The bind end is cut eif abrnj>t]y in an oi)li<jue directien, (oi niing a tlattencd 
surl'aee, on wliieli, sligblly above llie center, arc two elevated dots of a cimianion-brown 
color, and appearing somewhat like a f>aij‘ of eyes; and around the margin ari^ e-iglit 
small projecting teeth, of which the two low’est ones are largest ; and a little forwaiii 
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of thewi', on tho under ftide of the body, are two additional teeth, like minute feet, 
by the aid of which the nia^^got shoves itself forward when crawlin^:^. (Fitch.) Spech 
mens from Essex County, Massachusetts, are long, conical, tho end of the body squarely 
docked, with barrel-sha])ed 8[)ira<‘lcs projecting from tho end of the body. On tho 
under siih^ of the Hi^ginents are raised folds, one to each Hegnient, and of service in loco- 
motion. The Hpiraelrs and terminal ion of the tracheiu or air-tubes are very distinct 
on the plot liovax, while, there are no traces of antenna*. The lly is like the coinmou 
Iioiisedly, blit srnallm* and slenderer. Tlie two sexes are readily distinguished from 
each other by the eyes, which in the males are elose togetlier and so large as to ociaipy 
almost^ tln^ whole surface of the head, while in tlie female they are widely separated 
from each other. These tlies are of an ash-gray color, with the head silvery, and a 
rusty-black stripe between the (‘yes, forked at its bind laid. The spcci('s is particu- 
larly distingiiisiK'd by Iniving a row of Idai^k spots along the iniddh? of the abdomen 
or hind bo()y, w liieh soiimtiines i un into each otlnn*, t lien forining a (‘ontinuons hUudi 
stripe. I'bis vow of spots is ([nit(’i distinct in the niahy Init in the female it is very 
faint or is oftim wholly inqmriMqitihle. 'fliis tly nieasnrcs to inclii in hmgtii, 
the f(‘niales hi'ing usually lather larger than the males. (Fitch.) 

Jicnwdu's . — As a pieveiitive iiH'jisure worth trial tlie seed should he 
sown two in(di(‘s deeper than usual, so that the lly cannot so r(‘adily get 
to it to lay its eggs. Sow also on ground on which stiMw lias been prc* 
vionsly burned. Rotation of crops is also a most important preventive 
measure. When the roots are infested pour boiling- water along the 
drills near the roots, or even on the plants, going over tlie bed four 
times during one season. The diseased onions should be imlled up and 
burned. Fitch recommends enltivating the onions in hills, scattered 
among the other vegetables in the garden. With only three or four 
seedlings in a hill it is evident tliat the young worms could nowhere 
find a sudicient amount of food to nourish them to maturity. Having 
consumed all the young [ilaiits iii om^ hill, they will be unable to work 
their way through the ground to come at another hill except it be bjt; 
the merest chance, and will thus perish.’’ 

Tue Black Omon-Fi.v, OriaViHjltxa Wiedermann. (Plate JjX V FI, Fig. ‘2.) — ItUesI iag 
the Inilh in tin* V'l'Ktm’ii Stat(‘H; amove slenih'.r, 1 <‘hh conical nmggot than the I'hiro- 
pean onion-rnaggot, with tlie In^ad blunter; killing the to})S and caii.sing tln^ onions to 
decay; ebanging to a black tly, with three oblique white stri]mH on (.'acli wing. 

This native oniondly was tirst found to he destruetive to onions in 
Illinois by Dr. Henry iShimer, who writes in the Praetie.al fhitomologist 
(i, 4) as follows regarding it : ‘‘ In the latter part of Jniie I tirst ohserv(*d 
th(‘. larva or maggot among th(> onions liere ; the top dead, tuber rot' 
ten, and the maggots in the decayed substance. From them 1 bred the 
fly. They passed about two weeks in the pupa stattb At that tiim* I 
first observed the flies in tin', garden, ami now ft*w an* to be Ibund. 
Their fVivoiito roosting idaee is a row of asparagus running along the 
onion ground, where they are easily captured and destroyed, from day 
light to sunrise, while it is cool and wet. During the flay they are scat- 
tered over the ground and on tlie leaves and stalks of the onions, and not 
easily captured. Their wings point obliquely backward, outward, and 
upward, with an irregular jerking, fan like moveiueut; flight not vmy 
rapid or firolonged. They are not very numerous, probably not over 2oO 
or 300. All that f obstnved originated in one part of the bed, where 
they were doubtless deposited by one parent fly. Two biopds a[)i)ear 
in a season.” 

The Oni<>k-Thl’ip.«;, Limoihrips triiici Fitcli. (Plat(3 LXVII, Fign. a-5.) — Attacking 
tho lcav(^8, caiiHing tlicm to turn yellow and wilt and die; minute, yellow, slender 
insecds, living on the h aves in all stages of growth. 

The follow ing a(*eount is taken from iny Second Annual Report on the 
Injurious and ilenelicial Insects of Massachusetts: 

‘^Abont the middle of August my attention wdis called by Mr. B/P^ 
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Ware, of Sw«ampscott, to liis serious loss of onions from the attacks of 
a minute insect. The leaves were observed to suddenly turn yellow and 
wilt, and the plant died. In this way large patches became infested and 
turned yellow, until in two or three days thcAse proliilc insects spread 
over the whole held. They seemed to increase most rapidly during the 
iinusnal dry, hot weather that we experienced about the middle of last 
August. On the 11th of Angiusb a whole acre was thus cut off. Mr. 
Ware informed me that the onion-plants have been more or less iiitcsted 
in this way for some lifteen years, but tlie damage done this yi'ar wa^s 
or(*ater than ever before. This evil seems wide-sprtnid in EaSsvx County, 
iis not in Swampseott alone, l)ut in Lynu, Salem, and |)arts of Danveu's, 
llie onion-erop has been similarly infested. About 8100,000 worth of 
onions are raised in Essex ConiCy alone, and Mr. Ware Judged that at 
least a. tenth |)art was destroyed by this new tH\st ; so that in one county^ 
jiloiK? and by one kind of injurious insect we have in one season lost 
810,000. The onioii'Crop is next to the hay-eroj) in value, as it is sold 
for cash. 

‘H)n examining the specimens brought into the Museum of the Peabody 
Academy of S(‘ieu<*e th(‘ leaves wcae found to be covered with liundre(ks 
of a minute thrips, whi(*h, by gnawing the snrfnee of the leaves, had 
caused them to turn white in sj>ots, and subs(M|uently yellow y where 
thqy were most numerous the outer skin of tlie lleshy leaves was 
entirely eat^ui off’, and Miough it was difficult to imagine that so minute 
insects could have(‘.aused the death of so AStout and thick leaved a plant, 
yet here were, hundreds of the culprits in all stages of growth plying 
their Jaws before our eyes in [>roof. 

‘^This insecd, which o(‘curred in both Asexesand in all stages of growth 
from larvae of minute ^size, [)n>ved to be the wheat thri[)s of Pitch 
othrlpH who gives an aeeouut of its appearama* and habits in his 

^Second Report on the Noxioms, etc,, Insects of New York,^ \k 3()I. llis 
attention was tirst called to this insect by a corre8])()iident in WiASconsin, 
who found them in great niunbers in bkKSASoms of vaiions plants, lie 
wrote Dr. Pitcli that tliey tirst Dnade their appeaiancr about t he middle 
of June, or at least tln‘y were then tirst noticed, so far as 1 have heard. 
For about two weeks they were found in fhe blossoms of wheat aaid of 
clover, causing imnil)ers of the blossoms to witlier, and in some eases 
the kernel was also attacked.’ Dr. Pitch hinnself never seems to have 
noticed tliis inseeff, in N<'w York, nor tlnit it has ever Ixarn found in the 
onion, but thinks it is the species to which P)r. Harris relers in JUaS 
treatise. In that vork the author AS7)eakAS of a ^ pei nieaons insec't in the 
ears of growing wheat,’ which ‘ seems to agree witli tiu' a(‘e(>nnts of the 
Thrips cereaiinm whic^E somf^tinics infests wlu'ut in Euro|)e to a great 
extent.’ From his brief d(‘seript ion it is probably the iinsi'ct now under 
conAsideration to wliiidi Dr. Harris riders, 

‘‘The various kinds of thrij)s are minute, narrow-bodiiMl inseeis seldom 
exceeding a line in length, and remotely allied to the bed bug and sijuash- 
bag ill AStrueture, but differing from them in having free Jaws adapted to 
biting, while those of the bed or squash bug form witli the other meutli- 
orgaiivS a sharp, hard beak, with which they puncture leaves, ortho ffcASh 
of their victims, when cariiivoroiKS in their tastes. Tliese. t}iri[>s are 
further distinguished b,y their wings being very long and narrow, aud 
beautifully fringed ; and when folded over theii* back they do not conceal 
the body beneath, aAS is usually the imAse. Moreover, tlu^y are exceed- 
ingly active in their habits, running or leaping like (leas. 

^^Description. — Th(ifeiiial<}s aloao .arc winged, Die being wiaglesH and closely ro- 

eombliug tho larvae. Tiic body of the female is .smooth and sbiiiing, nniluiniiy gieen- 
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with no ot])er markings : the logs are alittlo paler toward the articulations. 
The antennte are eight-jointed, slightly longer than the head ; the two luivsal joints are the 
largest ; the three Buceeediiig joints equal, regularly ovate, the sixth a little longiu' than 
the hflh ; seventh and eighth minute, seventh a little shorter than eiglith, (‘aeh joint 
hearing four large bristles. This species ditfers from the European L. vtrmUum in iiav- 
ing hnt eight joints, the seventh and eighth being miniiti?, and witli no intermediate 
short one, as descrihed in tlie European insect, 

‘‘Th(^ prothorax is square, the sentellum short, crescent-sliaped, and the abdomtm is 
long ami narrow, smooth and shining, ten-jointed. Length, four one-hundredths of an 
im’h, or less than half a line. 

“ I'he Ijirva (Plate LX VII, Pig. 4 b) is entirely greenish-yellow, the head and prothorax 
of the same eolor as tlie rest of tiie body ; the eyes are reddish ; the feet and antenna! are 
whitish, not aniinhited, as in L. cereal i um ; the feet (tar^i) consist of but a single 
joint ending in a point. 

‘‘Tlie male (Plate LXVTT, Fig. 4 a) ditfers from the larva in having tsvo-jointed h^et 
(tarsi) and seven-jointed antenme, those of the larva b<Mngfoiir-joint(*d. The s(!eond joint 
is exactly hai r«d-shaped, with two ridges or lint.^s surrounding it, third and fourth joints 
long, ovate, the t hird being a little larger t ban the i{>nrth,a.nd with about tw’elve. trans- 
veisi! lines, there being about (dghton the fourth joint, from the end of which projects 
a remarkable tubercle, as seen iu the figure. The fift h joint is s<tuare at the end, with 
about elevmi transverse lines, and three or four stout hairs externally; sixth joint 
miiinte and spherical, while the seventh is three times as long as the sixth, and is linely 
striati'd, and with four unequal stoat hairs. It is just twice the length of the female, 
measuring 0.08 inch, 

^^Iternediefi . — The best remedy of a preventive uiaturo against furtlier 
ravages, after tins insect lias made its apfiearance, is to build a bonfire 
iifion tli(‘ diseased ])at(*li, ])nll u]) the onions about, and throw them into 
it. liy thus saeriiicing a few onions at the outset, the evil may be 
nipped in the bud. As remedies less etfective we would jocommend 
showering the plants with strong soai>-suds, or sprinkling them with 
sulphur, or the use of a solution of copperas, such as is used in killing 
the enrraiit saw fly, ?. a solntioTi of a pound of copperas to ten gallons 
of water. The use of a earbolate of lime or air-slaked lime may also 
be recommended. 

‘‘A heavy shower of rain will cause theun to disappear for a while, 
and they luobably only a[ipear iu such overwhelming numbers as this 
past year in consequence of tlie summer being an unusually dry and 
waiin one.’’ 

INSECJ’S INdlTKTNO THE TURNIP. 


Ti!K 4'i:unip Fi.pa-IIkku.k, I la I lieu {Onhcutris) Htnolata Illiger. — Feeding on the 
seed-leaves iu the sprtng and later; small, yell(wv-slri)M*d, llua-iieetles. In June, th(! 
planis die from the attacks of t he grubs wliieh live in the loots. 

Tliis is a very annoying little beetle, universally abundant in gardens, 
and especially injurious to the seed lea \a\s of the turiii[)s, cabbage, and 
other garden-vegetables. The fullest account which we liave (if its 
habits is that givmi by Dr. Hhimer iu the American Naturalist, vol. p. 
514, \vhi(4i L copy: 

“This beautiful little beetle, also called striped turiii])-lly [Haltka 
slrlolaia Fabri(*ius) at the West, is well known and abundant. ICvery 
gard<m()r is (conversant with the fact tlnit, like Ileas, grassho])pers, etc., 
it sjirings away to a gnqit distance when he attempts to t)ut his linger 
upon it. It appiqtrs in early spring, and is a constant annoyance to the 
ganlener during the whole summer. 

“From niv notes 1 sec that on June 14, 1805, I put a. number of the 
larvie intb a breeding-box, with a supply of their natural food. June 
17 some of the larvic iiad disappeared beneath the ground. July 4,1 
found in the box the beetle. Tliis gives ns seventeen days from the 
time the larva entered the ground, having creased eating, until I ob- 
tained the perfect insect. 1 did not oi)en the breeding-box every day, 
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l)at as the insect was yet quite pale and soft, conclude that it was not 
more than a day or so out of the ground. The actual time, however, Iti 
the pupa state, was less than s^u’enteen days, tor, like tlie larva of the 
(aicuml>er-beetie and other beetles, these worms pass a kind of inter- 
mediate state, in a qumt, motionless condition, in their little dirt-tombs 
beneath the ground. During this time they deeiease in l(‘ngth very 
much, be<‘()miug a shorter, tiiicker ‘ grub.^ This period is a peculiaV 
part of the larval state, and may be called the (piieseent, or ^shortening 
period,^ in contrast witli tiie feeding perio<l. At the (md of this pre- 
paratory shortening jieriod, the little larva casts its skin and becomes a 
pupa. 

‘VDuring the i)ast summer 1 bred a good number of tliese beetles from 
the larva and ])upa, taken from their breedingq)Iac(‘S beneatli the 
giound ; but as I took no ]>recise notes of the dabs 1 ean say no more 
regarding the time of the pupa state, exeej>t that it is short, ouly a few 
(lays. 

Every gardener knows that these ifisects are very injurious to young 
eabhages and turnips as soon as tli(\v appeal' above the ground, by (nit- 
ing otf the seed-leaves; also almost universally imagines that- wlnm 
(he second or true plant leaves appear, then the young t>lant is sale from 
their depredations, then the spun is so hard that the insect will not bite 
it, and the leaves grow out so rapidly as not usually to be injured by 
tliem; but if we would gniu mmdi true knowledge of what is going on 
aiound us, even among tlu^se most simple and common things, we must 
learn to observe more elostdy than most imm do. 

“The gardener se(\s bis young eabf)ag(‘-])la.nts growing well for a time, 
but at length they become [>ale or si(*.kly, wither and die in some dry 
])criod that usually o(*curs about that tim<‘, ami attributes their death 
to th(^ dry weather; but i(‘ he will take the pains to (Examine the roots 
of the ])lants, he will tind them eaten a. way by some insi^ct, and by 
searcdiing closely about the roots will llml the larva, grul>, worm, or 
whatever elst^ he may choost‘ to call it ; from this he can breed the striped 
turnip-beetle, as I have offeu done. 

“1 liave observed th(^ d(‘t)redaiions of these larvm for ten years, and 
most of that tinio had a (*on\ inciiig knowh'dge of their origin, but only 
j^roved it in bSfJo; sinee that time I have maiii^ yearly veriheations of 
this fact. 

Every year the young ('abliage-plants and tnrni|)s in this region re- 
ceive great damage from thes<*- larv;c, ami oftcJi when w<‘ have diy 
weather, in the lattei’ part of May and early in r)um‘, tln^, eabbage-plants 
are mined. A large pro}>oi1ion of (h<‘ tdants are killtal outright in June, 
and the balance rendered sear< <dy fit tbr planting; but when the ground 
is wet to the surface all the tiim* by fi(‘(juent lains, the young plant is 
able to defend itself much more effectually, by throwing out roots at 
the surface of the ground, wlien tin* main oi‘ <‘,(‘nter root is devourrMl by 
the larva; but in tlie dry wt^a.tluT th<‘s(*, surface roots tind no nonrisli- 
ineiit and the i)lants must perish. 

“ This year 1 saw these beihles most nuimuous in (‘ai ly spring, but 
have often seen them in August and Septembtw so abundant on cab- 
bages that the leaves were eaten full of Jioles and all specdvical from 
their ]>resejice, liundreds often being on a leaf, and at; tin’s jime the 
entire turnip-crop is sometimes destroyed by them, and s(‘ldom a year 
passes Avithout their doing great injury.-’ 

Tiiese observation are not entirely in aceorrlancc' with tlui teachings 
of the masters in entomology. From Westwood’s In troduci ion we learii 
that the C hr ij mm el kins feed on the leaves of plants; that some of them 
attach theinseivcs to the leaves to transform, and that others descend 
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into the ground for this purpose; but he has no notes of species feeding 
beneath the ground. Harris was of the opinion that the striped cucum- 
bre-beetles, in the larval state, fed on tlie roots of plants, but was never 
able to find tliein. I have demonstrated many years ago that they i'eed 
on the roots of melon, cucuinber, squash, and pumpkin vines, and ever 
since 1 atteiiq>tcd to raise any kind of vine my greatest trouble has lieeu 
not to find them , 

“ The Chrysoinclkins^ probably, as a rule, feed on the leaves of jilants 
in the larval state, but in my limited researches I have found the major- 
ity of them beneath the ground. According to nnilis[)ated authority, 
they often congregate together in great numbers and do great injury to 
the leaves of plants, even so as to compare with the ravages of cater- 
pillars. I, myself, have obsm ved someol’tliis work. 

^^Asthe cucumber-beetle exclusively rais(*s its young on the roots of 
the Cucnrhitaccom (gourd) family, so from theses observations I am led 
to believe from analogy that tlie striped turnip beetle raises its young 
always on the roots of tiie Crnciferous (mustard) family. 

“The striped turnip-beetle (Fig. 11) is less than one-tenth of an inch 
in hmgth. Its genmal appearance is black, with 
a broad, wavy-ycdlowish or butf colored stripe 
,j::^t^on each wing-cover. The larva (Fig. 14) is white 
with a faint darkened or dusky median line on 
the anterior half of the body, being probably 
the contentsof the alimentary canal seen through 

Fig. 14.— Turnip the semi-transliicent skin. The head is horny 

hcotlo, larva and and light Orowui. On the |)Osterior extremity is 
a brown spot equal to the head in size; and 
there are six true legs and one proleg. In its form and general appear- 
ance it somewat resembles the larva of the (meumber beetle, but it 
is much smaller. Its motion is slow, arching up the abdomen slightly, 
on pai)er or any smooth surface, in such a position that its motions 
are necessarily awkward and unnatural, because iu a state of nature 
it never crawls over the surface, but digs and burrows among the roots 
in the ground. Its length is d.do of an inch, and breadth 0.00 of an 
inch. It feeds upon roots beneath the giouud. 

“The pu])a is naked, w hite, and transformsin a little eartliern cocoon, 
pressed and prejaired by t he larva, in the ground near its feeding-place. 
This period is short.'- 



Thk Tujcnip-Uu TTKC bLY, JMeriH oleracra (Harris). — Dovourin^ the leaves of the 
turnip; a velvety dark-green caterpillar, elianging to an un8])otted white butterrty. 

Though this butterlly is spread all over the northern portion of our eonti- 

iient from Maine to U tah, and is more abun- 
dant in Colorado and Utah (liaving prob- 
ably recently' lK‘en introduced there) than 
iu the Eastern States, so far as my observa- 
tions haveextended, it is nowhere particu- 
larly distinctive. As I am somewhat de- 
pendenlon my own observations regarding 
the transformations of this delicate-tinted 
butterlly, 1 extract the following notice 
of it from my Guide to the Study of In- 
sects: “We have found the larvie of this 
species on turnip leaves in the middle of 
August at Chamberlain Farm, in north- 
ern JMaiiie. They are of a dull green, and covered with dense hairs. 





Fig. 15, — Tnrui]) riuttortly.. 
and Caterpillar. 
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They suspend themselves by the tail and a transverse loop, and their 
chrysalids are angular at the sides and pointed at both ends (Harris). 
rierlH oleracea is white, with the wings dusky next the body. The tips 
of the fore \vings are yellowisli beneath and the hind wings are straw- 
(juloi ed beneath. The yellowish, pear-shaped, longitudinally-ribbed eggs 
am laid three or four on a> single leaf. In a, week or ten days this larvie 
ai'e hatehed. They live three weeks before l)eeoming iidl-ted. The 
('lu'\ sails state lasts from ten to twelve days. There is an early (May) 
and a late snmmer (duly) brood.^’ 

— It should be borin' in mind that the caterpillar feeds on 
Ihf. under side of llu' leaves, so tliat if they are tm innl over in dune and 
iigaiii^ in August ami ('aiefidly examined, the dark-gitam eater})illar, 
whos(* color blonds with tliat of the turiiii) leal', (*an be |)ieked olf and 
trod umh'r foot. 

1NSK( TS INJX IvMNCt THK OAOllAGE. 

Tin: m intri'.AX (Vun5.\oj:-in rmn lv, Pitrin raim: Scliraiik. — ErC'diiig not only on 
(]io ntitt {' Icovrs, hnt holing into tlm lioails in all dirocf ionw ; a groon, vaOvcty cahT- 
with a yi'llowisli strijio ahmg tin*, hack and side, and turning into ;i wliiti^ hnttci- 
ilv tour (nialo) or .six (Ihnialo) ctni^picnon.s black tspots. 

While th(' caterpillar of onr native cabbage (and turnip) butterlly {l\ 
oleracea) feeds on the outer leaves, the pn\s(*iit spceiihs is mmdi more dc- 
strucTive and ilillicult to destroy, from its habit of boring into the int( 3 - 
I'ior of the (‘a bbage-head. It akso devours the eaulillower and feeds on 
the mignonette. 

It was introducidl from Europe to Quebec, about the year 1857, having 
])een captured in .1859 by Mr. Howies, of that ('ity. It rapidly s|)read 
into Nt'w lOngiand along t he diiferent railroads hauling in from Canada, 
and is now common about Boston and Now York and southward to 
riiiladeljdda and Washington. During tlu' y(‘ar 1870 it did mueh 
damage in gardmis in MonmoiiUi (;k)nnty, N>w Jers(\v, as 1 am informed 
by Dr. 8. Loi*k wood. About (^)nebt‘<* it annually destroys $250, ()()() worth 
ol (*al)bag(\s, ace()rding to tin* Ablie ITovancIn'r. 

A corres})ondc‘nt of the American Agrimilturist for November, 1870, 
states that isestimat<Ml that the loss iVom tins inseed will, in tlie 
viidiiity of Xevv York |eiiy] alone, (*x(M‘ed half a million of dollars, and 
already the juice of (‘al>bag(*s has advamaal.’’ He sajys that I\li*. (^uiun, 
tlie owner of a largi* plantation, ‘4ias found earbolie jiowder, sn])er])h()s- 
pliate, and liim^ togetlier to destroy tliem. The lairbolie t>owd(‘r ajiju'ars 
to be sawdust impregnated witli earbolie. acid, Salt has Ix'cn recom- 
mended, but Mr. (Juiiin ilid not iind dry salt eflicaidous, though lime 
has been ri'jiortt'd by otliers as useful.’- 

It is evident that in tins newly-arrived insect we iiave anotlier for- 
miilabh'. pest added to our list of imjioried insects. 

It is to the parasites of this butterlly that we are to look for the natu- 
ral means of keejiing this insee.t pest witliin bounds. 

Mr. Curtis has described and (ignred sc'vcral parasites of the three 
Sjieides of cabbage-butterdies found in England, and he shows how 
thoroughly th(*y keep iu clieck these troublesome worms. Certain mi- 
nute iehneuinon-llies {(Jhaleids) lay their eggs in those*, of the butterdies. 
Another cludcid dy (/Vcro//o//x.v lays its eggs on the outside 
of the chrysalis of the white cabbage l)utterdy [Fieris brasslew), and 
soiju'tiiiu's 200 or dOO of the little chalcid maggots have ]>een found liv- 
ing riotously within a singli* edirysalis. Tiiey furn into miniile brilliant 
flies, which mnltifily in excessive quantities. Mr. Curtis remarks that 
“ some s 2 )ecies of this extensive genus {rieromalm)^ probably comprising 
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nearly 1,000 species (!), swarm even in our liouses, especially in the coun- 
try, where in October and November I have seen immense numbers in- 
side ol the windows, and I believe that they hibernate behind the sluit- 
teis, in the curlains,-’ etc. 

Were it not for the native ichneumon parasite, (Fi^. 10, male; 

female.) which lias been found to prey upon 
it very extensividy, the (‘ultivatiou of the 
calibajj^e would have to be given up in some 
distrii'ts. This invaluable ic'hmunnon is one 
ot the chalcid family, and is the Pterom^ 
a I p }(p(( non o t Li n nmi i s . J t i s w e 1 1 k n o w n 
that the cabbage-caterpillar 7'ap(v) 

was introdueml into this country about the 
year JS57. I had snpposi^d that the {>ar- 
asite had perhaps been imi)orted with its 
host, l)ut now lind that it is undoubtedly a 
native of tliis country as well as Furope. 
Having been favored liy Mr. Francis Walker 
with sjMMuniens of both sex(‘S from li^ngland, 
lalxded by him Pf. puparum^ i found that 
our specimens did not diJfer specilicially. 
Further, Mr. Walker wrote me that there 
were speeimeus of tlie same species in 
the British Museum, taken in Hudson's 
Bay territory in 1811. iJnring tlu^. past summer Mr. P. 8. Sprague, 
sent me s[>eciniens wliidi had been raised from the rajie caterpillar in 
Vermont, Mr. J. A. Liutner has also published a note in the Ameri- 
<*an Naturalist stating that he had reared this parasite from the same 
kind of (‘ateri>illar, and jucvionsly to this ]\Ir. S. II. vSciulder luni re- 
ceived numerous spednxms from Mr, A. (r. Ibtehie, of Monticml, 
Canada, who, it 1 understand his letter aright, tirst observed these 
chalcids u[)on the <*abbage leaves in July, 187b, wlum the catei'pillars 
were abundant. On tlie li.‘>d ot August of tin* same year be liad some 
of t lie parasiti^s iiatch out. To Mr. llitdn’e, then, is due tlu.^ (*redit of 
being the lirst to make, known tlie bistorv ot this invalnalile insect. 

It seems tliat tlK‘ ])arasit(‘ covei-s even a wider held than its host, and 
probably preys on our native eabbage-butterlly, the Pterh olcyacaa, as 
in I'hirope it pr’e\ s on Picris hras.sica'^ tlu‘ (’atm'])i]]ar so destrnetive to 
the cabbage tiun e. 



le, — PiirasiU^ of the iiii- 
])nr(e(l Hntterlly, 


Ih^scr'qfdou. — Tilt* ot Miis I’ftn omai hh is u hoautitiil |>sk>grorn tl\ , wirli Ito 

IxHly li rio,ly ])n !i<*< m(*(l atul (‘niii I tinl s ; I Im- alMlouini. or liiiul laxly, is1);iL 

ill (Ij icd spoofiiioiis ^vi^ li a <locp rioaso along the iniddlo ot t lio n])|)(‘r sido, a n<l il in 
iimoh hglitiw in color an<i \vi(h more, dc'cnh-d metallic rcllccl ions ( liaii in Ibcrcst oi 
the l)()(lv. 'J’lic antciiDio. aic hoimy-ycllow, ^vi^h mirro\A'^ black wings. dTic legs arc 
})ale iiomyv-ycllow. It is .ds im-h io a tonlli in length. 

'tb<* body ol' the I’emale, which would he IhongUt at first to lie. an enlindy diircrcid 
kind ol' insect, ismneb stontiT, Inoad-m', with a broadm' OAml abdomen, miding in a vciy 
short o\ ijiositor, ^vbile t he umh'r side ol‘ the. body near- the base has a. large conicai 
projeid ion. It is min'b dnl]«*r grram tliaii lb<*. male, and the body is mon^ eoarsely 
pmjetuoMl. Tlic senlellnm of th<^ imdatborax is regnlarly convex, not kee.bal, in brdli 
S(‘xes. The antl^nna^ are brown, and the legs brow n, becoming pule toward the. cmk, 
the ends of the temora brnng pale ; the tibiie. jiale brown in t he middle, mne.b palm' at 
caeli end, wbih' t In*, tarsi are wbil isb, Ihongh the Tii> rd' the last joint is dark. It is 
from a line to a lint' and a third in length. It diHV-rs from Harris’s ricromaluH raamse 
in the linh^ jiifce known as the sciUelhini of the nietat borax being smooth, not keeled, 
and by its dai lv<‘r legs. 

I’lic larva is a lilt vvbilt* iniiggot about a sixth (.17) of an inch in length, the 
body consists ot thirl emi segments, <‘xeliisiA'e -of the Inaid, and is <-yllu<U'ieal, taper- 
ing rapidly toward the bead, while the end ot Mu‘- body is acutely pointed. The 
chrysalis is wlritish, tin* limbs being folded along the untler sirle ol' the body, the 
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aiitennii^ reaching to the end of the wings; the second pair of legs reaching half- ay 
|)et^vecn 1 he end of the wings and end of abdomen; while I ho tips of the third pair 
of feet reach half-way between the second }>air of feet and t Intend of the abdomen. 
It is from a iine to a line and a third in h‘ngth. 

Ill tlie rnuldle of So]>tombor M\\ F. W. Putiuun liaiuled ino one bniidred 
and ten elirysalids, all but t wo of which were infested by these parasites 
in both the larval and tuipal stales; while from other (^luysalids t lie adult 
ebaleid flies wer<‘ emerging. They eontimuMl to emmge until late in the 
autumn. TJie infested eiirysaliiKs of tlu* bufteilly (‘onld be t^asily distin- 
guished by the livid ami ctiierw ise diseolorvd and <list‘a>t‘d appeal aiieo 
of the body, while thosi^ niiattai^ked had ])resei v(‘d the fiesh e.olor, and 
the tail moved alumf readily ; tlu^ diseased ones becoming slid and more 
or less dried. Air. Putnam tliinks that at least two thii (Is ol tlu‘ chrys- 
alids of this butteidy, iiundnals ot which liad in tlu' early autumn sns- 
pemhal tliems(*lves about Ids bouse and bmees, liad Ixam alta(‘k(‘d by 
these useful allies. 

On opening th(‘ body of tin* infested ehrysalids I (bund about thirty 
parasites in diffm'eiit stuges of growtli, in on(‘ ease thirty two, in an- 
other only twelviv We can readily s(‘(‘ liow' (‘fli('ient tli(*se mimib* in- 
sects become in rediu'ing the numlaus ol‘ their hosts. A larg(^ [)i()[)oi*- 
tion of tin* rter<y))H\luH undoubtedly wintm' ovi'r in the body of llie 
chrysalis, th(‘ adtdt iiis(‘(‘ls appearing in tin* spring. In Fngland All*. 
Curtis found tlie ll\ in dime, so that eviihuirly tluux^ is an autumn and 
spring brood ot tlies. 

Anotlier jnirasiti^ is the larva of a ))arasi(i(‘ lly, Tavhina (Fig. 17, 
(mlarg(‘d thri'i' times), the adult form ot which elosidy resiun- 
bit's tile eominoii hniist' ll> . It. is a Hal evlimirieal mag- 

got, both ends of tlx* Itotly rounded much alikte 'flu* month 
parts are pavtt> aboried, tluu’e bi'ing only 1^\'o lot raet il(.‘ 
horny mandibles by which tiec latty portions of its host is 
eaten. 

Px'siiles thisiarg(‘ TdchiiHt I found a minute tl\ in the saiut' 
liot tie witli a. numla'r of i lu' tdiiysalids ot' l !i<‘ but (taily, and am 
inelimai lo tliiiik that it may have lived parasit ica.II \ in (luan, >i’ 

but would not be eoididimr tliat it is so. a small bhtek aadiina. 

iiy, about a. line in haigth, and with dark w ings. 

The male buttmllN (Pig. 18) is wliit(‘, with llu^ tijis of the fore wings 



Fi<;, IS. — 10iiroj>far> Cnhbagt* 1 »ii< t.ci ll v, male. 

black, dusted witli wiiitig w hiU^ on the lore v;ings is a singhg and in the 
fmnale there ai(‘ two laige. bhu'k s[)ots, situatial two thirds of the 
distaiK'.e trom tiie base to tin* out(U’ edge of the wing. It (vxpands 
about tw'o inches, din* femab‘ lays lim’ <*ggs singly on tht* umh'r sidt* f)f 
th(‘ lt*aves, Tlu' (‘atm jiilhir (Fig. LMi, <() is greim, and so densiiy elotlual 
with ininuti' hairs as lo lx- \ol\<*t\ ; it has a yiilouish stri|M‘ dowo liar 
laiek and anotiua' along ea(ii side, tlu' belly bmng ot' a ])ah‘r, brighter 
green ; it is often moii' tlian an imdi long, and about as thick as a largo 
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crow-quill. It changes in September, under some board or stone, to a 
chrysalis, suspended by a thread spun over the back as shown at Pig. 
1^0, h. It is of a pale flesh-brown color, freckled with ^ 

black. It winters in this state, the butterfly appearing m 

in Massachusetts early in May. 

The native cabbage-butterily (PicrLs protodicc^ Pigs. 

21-23) is but slightly injurious to the cabbage in the 
Southern and Western States. a 

Remedies . — It does not appear to have been very de- ^ Bm ^ 
structive in Europe, but, like other introduced species, ^ 
it suddenly becomes a fearful scourge in a m^w country. Hi| 

The best remedies are evidently hand-picking, when the 
caterpillars can be seen, and the capture of the butter- 
flies by means of a light gauze-net mounted on a wire 
ring a foot in diameter, and attached to a short i)()le. 6 

Affected cabbage-heads siiould be carefully cxamiiHHi, ‘jo-Kmopoan 
and if much infested by woiins, be burned; for, if they cabini-^ r,iitt<!Miy. 
are suffered to lie about the garden after being pulled 
up, the caterpillars will attack the other plants. 



Fig. 21. — Native Cabbage Untterily, Fig. 22.— Nativti ('ablK‘ij:^o nutterlly, 
male. I'(*ina)<*. 



Fig. 23. — Native Fabl»;igo Jbuterlly. a, caO^r- 
eillar, />, oiiryHalin. 


Mr. (j. rt. Minot, in an article 
entitled ‘‘ f'abbage-biitterilies,'^ 
in tli(‘ Ainmican ICnlomologisl, 
Yol. ii, strongly vecommeinls de- 
s troy i n g th e el i ry sal i s , w h icii 
may be found under e.liips, 
boards, stoiius, etc., and advises 
that boards, raised two inclnvs 
abovi*. the surface of the ground, 
be ])laccd among the plants to 
attract the cati‘rpillars when 
about to change to a chrysalis. 

Kilcy recommends drencliiiig 
the })lants with a wash of cres- 


ylic soap, for this and other noxious cabbage-insects. As those chrys- 
alids which are infested l>y the clnilciil flies are readily distinguished 


from the healthy ones by their livid and diseased appearance, they can 
be selected and preserved or left alone, and thus the parasites cau be 


bred. 


Tiie Toronto Globe recommends Jiot water to be ai)plied to cabbages 
that are infested with the Pieris rapiv^ sprinkled on from a fine rose wa- 
tering-can. The w ater may b(‘ boiling-hot when put into the can, but it 
will not be too hot when it reaches the leaves. The thick fleshy nature 
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of tbe leaves enables them to withstand considerable lieat with very 
little injury. Tbe sacrifi(*.e of a few beads of cabbage will soon teach 
an experimenter bow^ far he can go with tbe hot wat(‘r. A Ilnral Home 
correspondent speaks also from bis own experience and wsays: “I heat 
water to nearly a boiling beat, and put it on witli a common watering- 
pot, with tbe sprinkler removed. If it is very liot it w ill color some of 
tbe leaves, but it does not seem to liurt tbe cabbage in tbe least. This 
will kill tbe young w orms and nearly all tlie old ones. There will some- 
times be a few^ that do not get touched with tbe w ater. These can be 
))icked oft' with a small jrair of i)incers. If there are not a great many 
the last remedy will do,'’ 

Tnn Eur.oi'KAN OAnitAric \VEii-MoTH, PhiteUa xylosftUa (Linnaeus). — Small p'een 
(•nterpillais, I'tsedin*; on the umlor Kidooftliooiiter li'aves^ and spinning 'sveb-liko cocoons 
in folds in tbo loaves; changing to a small moth somewhat like a clothes-motli. 

My attention was first called to this moth, iiow^ almost cosmoi)olitan 
in its distribution, in September and October, 1870, at tbe Agricultural 
College at Amherst, Mass. Tbe little green caterpillars were quite 
abundant on tbe under sidti of tbe outer leaves ot tbe cabbages on the 
college-farm, and their web-like, delicate cocoons were found attached 
to tbe leaf in depressions or folds. Afterward a correspondent in Micli- 
jgan sent me s})ecimens of tbe worm, tbe coc’.oon, and moth, stating that 
it was doing great damage* to tbe (*abbages there. Tlie season at Arm 
]i(‘ist, as all over New h^ngland in 1870, was very warm and nnusually 
<iiT, wliHili accounts for the unusual imaease in this insect. 

This insecd, well known in Europe, whence it has been carried all over 
tlu* civilized world, was lirst noli(a‘d in this country by J)r. Fitch in 
IHof), w ho gives an account of it in bis ‘M^^irstaml 8ccoml Iveports,” et(;., 
having observed it in Illinois, but not in ,N(wv Yoi k. llecallc<l it Ceros- 
toma brassmlla^ but it is iin<l()nbt<*dly the wa‘]l-kno\vn JCinopt^an PJnidJa 
XfflloHidla lAww, Though the insect has beem obser\ ed in this (country 
only late in tbe autumn when the cabbages liave beadetl, yvt tliese 
woi’ins, as Dr. iMtcli suggests, probably b(*long to a second Virood. 
^Stainton, in liis ‘CManual ol’ Jbitisli l>ntt(*rl]i(*s and Moths,*’ stat(‘s that 
the moths lly in May and August, while the caterpillars a[)[)ear in June, 
fhily, aiiil a second brood again in ^September. Dr. Fit(*h sus|)(‘cts that 
the lirst brooil of caterpillai's may fee<l on tin*, young cabbageqilants in 
early summer, and thus do more mischief than in the autumn when tlie 
licads are fully formed. 

Mr. 1'. A. IMitiiani, of 8al(*ni, brought riu* sp(*eimeiis found on the 
cauliflower. On Novembiw 15 it )ai])atcd in a thin cocoon consisting 
of a single layer of silk forming a very oiien web. 

J>CHcr}})i[n)K — 'Hie caterpinar is u little jiale-greeii worm, witli small, still’, dark liairs 
scattered over l!ie laxly ; it is a (jnavler of an melt long. Wlnai about to tiansforin it 
s{)ins a beantifiil open net,- wor k of silk as a eo<'oon, o[xmi at one end, of white sili^en 
tlireads; it is a third of an inch long. 

Vupa with a long, broad, w lute dorsal l»and, and a broad, lateral band, widening be- 
fore and inclosing tlirce oblique dark stripes, tbe lower of wliicli is formed by tiie an- 
tenme. In a nnire mature chrysalis tbe white bands be.come narrower, and the dark 
portions darker. 

Thfnnoih is pale gray, with the head, palpi, and antenn.-r, wdiite, but tin* latter are ringed 
alternately with white and gray on the outer half. The rest of the body is gray, except 
on t he under side, and on tlie middle of tbe thorax, where there is a liroad, white, lon- 
gitudinal band, which, when the wings are folded, is continuous with the white hand 
along tlie inner side of the wings. I'lie two front pair of legs arc gray, with the tar- 
sal joints ringed narrowly witli white; the liind legs are whitish ami hairy. The fore 
wings ar<^ with a conspicuous broad, longitudinal, wbiti' band along tlie inner 

edge, and extending to the outer third of tlie wing; tlii.s band sends out tlirce teeth 
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ta^Yard tbo middle of the wing, tbetliird tooth being at the end of the band. There 
is a row of dark dots along the outer edge of the stripe ; a row of blackish dots along 
a palo shaile Just outside of the front edge of the wing, and two diverging rows of 
blackish dots diverging npon llu’! tip or apex of tbo wing. Tlio fringe is marked with 
a few dai’k 8t)ot8. The middle of the wing next the white band is darker than the front 
edge, wliile a faint yellowish shade runs along the middle of the outer half of the wing 
toward tlie ti[>^ iiiclusiug a few blaek dots. It expands a little over half an inch. 


Kemediefi . — Should young plants be attacked by the worms, the best 
remedy would be to shower them with soap suds. For the tuUumnal 
brood of worms the plants should be plentifully showered ; and if this is 
not efiiea(*ious, the woriifs, and the coeoons especially, should be picked 
otF by hand. 



Fig. Co. —C abbage Pliisia. a, caUTpillar, h, ]) 
in its cocoon, c, iiiolh. After Kiley. 


Trio C.\nnA(;K Plu-sia, riuHia brassiav Riley. (Fig. 25.)— In August and September, 
gnawing 'large, irregular holes in the leaves; a ratlior large, pale-green cateriiillur, 

marked wit h still paler, move opaque 
hues, and with three ))airs of abdomi- 
nal feet, being a seaniloopcr, and 
elianging to a gray ish-hrowu moth, 
whose wings ar(3 marked with a dis- 
tbiet silver interrogation mark. 

This cafcrpillar has been 
found by Mr. Ililey to do con- 
siderablo mischief in Missouri. 
1 (inote Ids account of its aj)- 
pcarancc and habits: 

•‘In th(‘- month of August 
and Scjdtqnber, the larva* may 
. be toiuid (piite abundant on 
- this plant, gnawing large, ir- 
regular liol(‘.s in the leaves. It 
is a ]>ale gnam translucent 
worm, marked longitudinally 
^Avith still jtaler, more opaque 
lines, and, like all the known 
larvic of the family to which it belotigs, it has but two pair of abdominal 
prolegs, the two anterior segimmts, which are usually lurjushed with 
such legs in ordinary caterpillars, not having the slightest trace of any. 
Consequently, they have to loop the body in marching, as represented 
in tlic figure, and are true ‘span-worms.^ Their bodies are very soft and 
tender, and as they live exposed on the outside of the plants, and often 
rCvSt motionless, with the body andicd, for hours at a time, they are espied 
and devoured by many of their enemies, sueh as birds, toads, ite. They 
are also subject to the attacks of at least two parasites, and die very 
often from (lisease, espeeially in wet weather ; so that tliey are never 
likely to inerease cpiite as badly as the buttertlies just now described. 

When full-grown, thus Avorni weaves a very thin, loose, white cocoon, 
sometimes between the leava\s of the plant on which it fed, but more 
often in some more sheltered situation, and changes to a chrysalis, 
which varies from a pale yellowish-green to brown, and has a consider- 
able protuberance at the end of the wing and leg cases, caused by the 
long proboscis of the inclosed moth being bent back at that point:. 
This ehiysalis is soft, the skin being very thin, and it is furnished at 
the extremity with an obtuse roughened projection which emits two con- 
verging points, and several short, curled bristles, by the aid of which 
it is <‘nabled to cling to As cocoon. 

“The moth is of a dark smoky-gray, inclining to brown, variegated 
with light grayish-brown, and marked in the middle of each front wing 
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with a small oval spot and a somewhat U-shaped silvery*white mark, 
as in the ^^nve. The male is easily distinguished from the female by a 
large tuft of golden hairs, covering a few black ones, w hich springs from 
each side of his abdomen toward the tip. 

‘‘The suggestions given for destroying the larvjc of the cabbage-butter- 
llies apply equally well to those of this cabbage })lusia, and drenchiugs 
with a cresylic wash will be found even more elfectual, as the worms 
drop to the ground with tlie slightest jar.^^ 

Thk Zerra Caterpillar, Mamcsim picia Ibwr la. — FooUiujj: on ibo loaves of turnips 
and cabbagcH, and other garden vegetablee; a lon^^, eyliinlrical catoriiillar with a rod 
head, with a broad band aloni^ tlie side, coin])osed of niuneroir'^ InuisviM so, short, black 
lines, like Runic cbaractera upon a white ground, changing to a reddish-hrown dark 
moth. 

While this pretty caterpillar, than which none are more eaii iously and 
gaily decked, is ordinarily harmless, feeding indiscriminately on (lilfer- 
eut vegetables, it havS been twice found in Massachusetts, within my own 
knowledge, to be extremely destructive to the ruta-baga turnip, nearly 
destroying entire beds. In the summer of 187t», up to the middle of 
September, it was very abundant and eat olf the tops of a good many 
iTita-bagas on the farm of the Massachusetts Agricultural College, at 
Amherst, Mass. I am also told that it sometimes attacks the roots. 
Harris says that it is often found to be injurious to cabbages, cauli- 
IJowers, spinach, beets, and other garden vegetables with succulent 
leaves.’^ In the Ne^v England States the caterpillars are usually seen 
in August and September. Harris remarks tliat early in October it 
leaves off eating, goes into the ground, cluingcs to a shining-brown 
chrysalis, and is transformed to a moth about the Hrst of flune. It is 
probable that there are two broods of tliis kind of caterpillar every sum- 
mer in some, if not all, parts of this country ; for Hr. Melshcimer informs 
me that it appears in IVmnsylvania in »hine, goes into th(‘ ground, and 
is changed to a chrysalis toward the end of rlunc or the beginning of 
July, and comes forth in the moth state near the end of August.^’ In 
Missouri, according to Hiley, early in June the young worms, which are 
hrst almost black, though they soon become pale and green, may be found 
in dense clusters on these jilants, for they are at tliat tjme gregarious. 
As they grow older they disperse and are not so easily found, and in about 
four weeks from the time of hatehiug they come to their full growth. 

# * # # changes to chrysalis within a rude cocoon, formed just 

under the surface of the ground by interweaving a few grains of sand, 
or a few particles of wliatever soil it liappens on, with silken tiireads. 

* # # # There are two broods of this insect each year, the sec- 

ond brood of worms appearing in the latitude of Saint Louis from the 
middle of August along into October, and in all probability passing the 
winter in the chrysalis sUite, though a few may issue in the fall and 
hibernate as moths, or may even hibernate as worms ; for Mr. J. H. Par- 
sons, of New York, found that some of the worms which were on his 
ruta-baga leaves stood a frost hard enougli to freeze potatoes in the hill 
without being killed. I have noticed that the spring brood confines it- 
self more especially to young cruciferous plants, such as cabbages, beets, 
spinach, etc., bjit have found the fall brood collecting in hundreds on 
the heads and fiower-buds of asters, on the white berry or snow-berry 
{Syynphorimrpm racemosus), on different kinds of honeysuckle, on mig- 
nonette, and on asparagus; they are also said to occur on tlio flowers 
of clover, and are quite partial to the common Iambus quarter or goose- 
foot {Chenopodlum album). On aocoiiiit of their gregarious habit when 
young, they are very easily destroyed at this stage of growth. 

48 G S 
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Description . — I have observed this caterpillar in different stages at Amherst, Mass., 
in SeptiMiilxn', 1876, wb^n it was ravaging the ruta-bagas. In the yourujj before the first 
moltf the head is as wide as the body, pale greenish, while th(i body is pale greenish, 

with a donbb‘, dark, livid, dorsal 
stripe divided by a i)ale median 
line and three lateral dark stripes, 
the uppenno.st ot which is the nar- 
rower ; live pairs of abdoininal fe(*f , 
the first i»air one-half as large as 
the fourth ])air. 'The body is tuber- 
eiilaterl, being much smoother in 
the fnlly-growoi larva. Length, a 
little over a line. After the fir^t 
I) Wait. wIk'Ii the worm is a little 




FrG.2(>. — Painted Mamestro. a, larva. Aft<o’Kiley. 


ov4*r 1 hree iines in length, the colors 
aia^ miK'h as in the fullv-fed larva, 
being d('(‘[) yellow', with a broad, 
black, dorsal band, sometimes 
mitiie and sometiimes divided by a 
median jaile line, A lateral ar^ai 
is marbled with transverse, sliorr, 
black and white lines, and with a 
row of eor)S}»i(‘uons black spots. A 
row oi'dai k spots<l()wn on the sides. 
Head reddish testaceous; abdr>mi- 
nal feet naldisli. A fter the third 


molt, when th(i eatmpillar is one im h long (observed 8ept(miber lb.) tbo markings 
are nearly the same as tlu^ mature caterpillar, 'fbe fully-led larva is nnusnally long, 
cylindrical, about twH) inches in length, the body tapering slightly tovv.ard tbe bea.d, 
which i.s orange-red, A broad, dorsal, dark line, edged w ith yellow, with two w>liito 
dots in tlic middle ol‘ each t ing. A broad, lateral, w'hite band, travt'rsed by t'une- 
like black linc.s, imdosing a line of larger black dots, (me in the lower edge of each ring. 
A lateral ]in(3 of yellow, below w'hich is a marbled line of wdiitij and black dots. Legs, 


both thoracic and alxlominal, and under side of the body, tingcal with orang '. The 


moth is ch^ar reddish-brown, with a pur])liHh tint, on llm lj(*ad, thorax, and lore wings. 


w’liih^ the bind wings ar<3 w'hit isb, contrasting strongly w^ith tin' rest of the Itody, The 
bind body, or abdomt'n, is dull ash-gray. Pore w ings with a ('onsj)iciLous, light, rotnnl 
spot in the middle of the ring, bt^yond wltich is a kidney-sbaiied light spot, containing 
.a dark ring. The. veins are dark<'r than the rest of t he. wing, and lirinly spotted with 


light scales. It expands a little over an inch and a. half. 


The CAiinAtiE-Pn.vN'r Louse, Aphis hr asHicce Linn. — Sometimes gathering in immense 
nnmlxjrs on the out(T leav<‘s; a w oolly, greenish louse, the w'ingtxl ones spotted with 
black, dishguring the heads. 

This insect is called by (birtis, in his Farm Insects/^ tlie cabbage ami 
Swedish turnip-leaf plant lonse; the s])ecies t hat I have observed in 
Maine ami Massachnsetts is withont mud) doid)t the same as the Kiiro- 
peaiL 

It has not yetb<‘en known to be s]>(‘cially injurious in tlie New I]nglaiKl 
States, rhough liable at any year to be so. In New York, however, in 
one case it has jiroved v(‘ry destructive, as in the following case ciled 
by Dr. Fiteh : L. Fdgerton, of ^Vaverly, N. Y., slates (Oonntiy 

Gentleman, duly, 1857, jb 80) that liis patch of cabbages the year befonh 
comprising three hundred and fifty large, thrifty plants, were attacked b'. 
iicejnstasthey wm*e beginning to head, and in tliree weeks every plant was 
covered by tbe.se vermin find he lost the whole, neither ashes nor salt hav- 
ing any eUecT upon them.’^ From Jidy, says Fitch, to tlie close of tie* 
season it may be found on the plants, either solitary or in clusters, inhab- 
iting for the most jiart the upper sides of the inner leaves and the under 
sides of the outer ones, it is in the former case that it is most pernicious 
by sacking the juices from find weakening this ])art, whereby it liefids tar- 
dily and imperfectly, or, if thcl ice are numerous, no head is formed and 
the plant is worthless. The ruta-baga, or Swedish turnip, is also in 
this country, says Dr. Fitch, subject to its atUicks, ‘‘ the under side of the 
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curled leaves being sometimes densely covered with them, of all sizes.” 
Dr. Fitch shows that it was known in this country as early as 1791. 

JPescription , — Those iv in (/ml females measure 0.075 iu Ituigth to theti]) of the abdomen, 
and 0.14 to the end of tht) closed wings, and their width from ti]) to tij> of the exteiidod 
wingH is O.lr^. They are of ii dull groeidsU color, varying to pah‘, dull yellowish, and 
largely varied with black. The head, neck, and fore body on its upper side are Idack and 
shining. The horns, or antenna.’), arc two-thirds the length of the body, more slender 
toward their tijis, and lilack. On the neck one or two ]odo yellowish hand.s are some- 
times peie<3ptihh.e The hind body is usually pale grtsMi, willi dark'greiui or black 
bands on the back, wdiicb are often narrowed or sonunybat bridcen asvindm’ in the 
middle, and have one or two dots or small sjiots at their outer ends in a longiludiual 
row; the Iioney-tubes scarcely equal the disfauco to the tip and are black, with their 
bas(‘,s })ale yellowish. The legs are black ; with t he basal Inilf t»f th<^ sliaidis and of the 
thighs pale yellowish. The wings ar(i hyaliiu^ and iridescent, their stigma pale gretni- 
ish, and t,h(Mr veins Idaek (u* dark brown. The distance hi'twemi tlu‘ brst and second 
veins at their Intse is a little more than lialf that between them at their ( ip.s ; third 
vein farther from the second at the tip than at the ha.se, and a little iitairer to the 
second at- the base than t he siaa^nd is to t he brst ; brst fork a litt b- neaian* to tlu* second 
fork than to the tliiial vein, and a little Jiearer to the third n eiii than the third is to the 
second,; second fork very little nearei’ to the fourth vein than to thelirst fork; fourth 
vidu vsliglitly curved, and very little nearer to the second fork than to the tip of the 
rib- vein. 

RemedieH. — When spceially det>tnu*tive, Dr. Fitcli reeoninieiuls driving 
short stakes, and s[)reading a sheet, a large pdece oT eaiivas, or old 
cariteting over as many plants as the cloth will cover, and fumigating 
with tobac(a) until the space is iilled with smoke. The plants n\ay then 
be cleaned with water fiom a watering-pot. The lemaimler of the cab- 
bage*pat(di can be treated in the same way. 8oai) suds will only kill 
tlu^. young lice, leaving the old ones unhurt. WateTuig the jdants 
with equal i)arts of tobac(! 0 -\valer and lime-water is said to l>e the best 
mode of destroying tlie Aphides in gardens; and if })lants be washed 
with tobacco-water alone — about half a ))ound of tobacco to a half-gallon 
of hot watei’ — it. will kill the Aphides; and if apt)]ied warm, it will kill 
them the sooner. — (Fitch.) 

'friK Common Gskdcn Vj.,\NT-l>r(i, L\j(jus UneoUtns (Jlcniivois); Ca)>HHH lineoloris 
Beanv<jis. (Plate* LXVI, i'ig. 1 h) — Jbietui ing with ibs h< ak the eal>hage and all soi lsuf 
buccnlent gurdcn-vegetablt's and lln* sliouts t>l‘ shrnbsund fruir-tiei s, lansing llimn to 
M ither and shiived ; Hying Irniii Ai>ril tn Oetnher, ami elustt'riug on 1 lie llowers ol' the 
cabbage in summer. 

Though this ])laiit-bug is indiscriminate in its attacks upon all sorts 
of garden-vegetables, more (^ouqdaints have b(‘en made of its i]ijiiri<‘s to 
the cabbage than any other vitgetable. It is especially abundant during 
wqirin, dry seasons. On (‘xamiiiing tlie insect, a long, shmdin^ beak will 
be found resting on the breast ; this it insmds in the leaf or shoot and 
sucks the sap. Frc(pient lepetitions by giiNit numbei’s of tliese bugs 
cause the leaves to wilt and die, and as tliey abound <luring a stuisou of 
drought when the plants are weak, they are at times veiy destiiicUvc. 
Mr. Itiley has found that it injures the fender shoots of piuii* trees, while 
it has long been known to attaek asters, dahlias, marigolds, luvlsams, and 
other flowers. The larva/ ap})ear in the spring ami ac^iuirc the nnli- 
ments of Avings late in May or early in June in New York, becoming 
fully fledged by the lOtli of June, according to JmpJi. Mr. Fhler says 
that it is almost as common in the cultivated districts of Colorado as it 
is in the Eastern United Btates. 1 have found it to b(‘ common in Coi- 
orado and Utah. For remedies and other facts see page 

Tiik H.\){LKQTjIN OABBAOE-Jira, Marfjantia hisfriontra (Halju). — Dofttruy iug, in tho 
Suutbeni States, by its puimtiire.s, eabbage.s, turfups, rjjdisJies, mustard, and other cru- 
ciferous plants; a Fright black and orange-colored bug. 

This pretty bug has been found to bo very deKStructive in Texas by 
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Dr. G. Lincecum, who has given in the Practical Entomologist (vol. 

}). 110) the following account of its 
habits : 

“ The year before last they got into 
my garden and utterly destroyed 
my cabbage, radishes, mustard, seed^ 
turnips, and every other cruciform 
idant. Last year I did not sot any of 
that order oi‘ plants in my garden. 
But the provsent year, thinking that 
the bugs had probably left the prem- 
ises, I i)lanted my gardcm with rad- 



FiO. 27. — ITaiUM|niii 
larva; 1), pupa.; o, 
size and ; 

Riley. 


Cabbage -13 a 
(1, e, eggH, natural 
y, h, adult. 


ishes, mustard, and a variety of cab- 
bages. By the 1st of April the rniis- 
Aiter tard and radishes were large enough 
for use, and 1 discovered that tlie in- 


sect had commenced on them. I began picking them oil' by hand and 
tramping them under fool. By that means 1 have preserved my four 


hundred and thiity-four cabbages, but 1 have visited every one of 
them daily now for four months, iinding on them from thirty-four to 
sixty full-grown insects every day, some coupled, and sonu^ in the act 
of depositing their eggs. Although many have been hatched in my 
garden the present season, L luive suffered none to come to maturity, 
ami the daily supplies of grown insects that 1 have been blessed with 
are immigrants from some other garden. 

‘‘ The perfect insect lives through the winter, und is ready to dex)()sit 
its eggs as early as tin*. Idth of MarcJi, or sooner, if it linds any cruci- 
form plant large enough. They set their eggs on end in two rows, 
cemented together, mostly on the under side of the leaf, and generally 
from eleven to twelve iii nnmbor. In about six days in April — four 
days in July — there hatches out from these eggs a lu'ood of larvic re 
sembling the perf(*ct insect, except in liaving no wings. This brood 
imme<liately begins the work of destruction by piercing and sucking 
the life-sap from the leaves; and in twelve days they liavo matured. 
They are timid, and will run off and hide behind the first leaf, stem, oi 
any part of the plant that will answer the purpose. The leaf that they 
puncture immediately wilts, like the elfects of poison, and wsoon withers. 
Half a dozen grown insects will kill a cabbage in a day. They continue 
through the summer, and sutheient ])errect insects survive the winter to 
insure a full crop of them for the coming seasoji. * * ♦ ♦ i have as 

yet found no way to get clear of them but to pick them oif by hand.’’ 

It has spread northward from Texas into Missouri, appearing there, ac- 
cording to Biley, in 1870. Mr. Uhler (List of llemiptera, p. 134) says that 
it inhabits Gualemala, Mexico, Texas, Arizona, Indian Territory, Califor- 
nia, iSlevada, Colorado, and from Delaware to Florida and Louisiana. 

In the Atlantic region,” he adds, "‘HiivS species seems to be steadily 
but slowly advancing northward. Its introduction into Maryland has 
been effected since the late war, and now it is known as far north as 
the vicinity of the Pennsylvania boundary-line in Delaware. In the 
Mississi])pi Valley it appears to be equally common, particularly in the 
States of Illinois and Missouri.” I found it to be not uncommon at 
Golden, Colo., in the summer of 1875, and it will probably be destruct- 
ive there soon. 

I 

Demripiion. — “The hirva is of a uniform paln-f^reenish color, marked with polished 
black. The pupa dillers from it only in tone of the pale marks inclining to orange, 
and in the posses.sioii of conspiciioUvS wdng-pads; and they both differ from the matufr 
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bug, not only in the non-possession of wings, out in their antennae being but four instead 
<>f iive-jointed, as they afterward become.” The mature bug is prettily marked with 
polisTied orange and blue-black, the relative proportion of the two colors being very 
variable and the orange inclining either to yellow or red (Kiley). Uhler says that 
various patterns of markings and colors, ranging from yellow to steel-blue, are con- 
spicuously exhibited in this pretty but unstable and pernicious insect. 

Remedy , — The best and surest, though most costly, remedy is hand- 
picking. 


Thk Col()I{AD(j Gueen Flea-Beetle, Orchmirh alhionica Le Conte.— Very ahnndnnt 
In Colorado at dift'ertmt elevations, eating holes in tlie leaves of eabhages and radishes, 
etc.; a small green Ilea-heotle, about one-tenth of a line in length. 


This ilea beetle is very abundant in C;olorado at all elevations, 
and is destined to become a great plague. At Dtuiver it was very 
abundant in June and July on crucireroius plants, es]>e- 
cially the cabbage and radish, (Siting holes in the leaves. 

At Golden it was extiemely abundant on young cabbage 
and radishes. At Idaho it was abundant on young tur- 
nips and potatoes, eating holes in the leaves. At Maniton 
these little beetles swarmed on beds of radishes and cab- 
bages; the i)laiits were small, just (anning up, and these 
little pests wen^ eating tlnun up. Multitudes of them Avere 
found on the summit of Pike’s Peak, on the grass and 
Alpine flowers, among the patclu^s of snow, having prob- 
ably been borm^ up from the plains ami ]>arks below by Fleu-Booih.', 
currents ol’ air. Its habits are probably nearly identical with those of 
the turnip flea-beetlfb b> tlie ac(;onnt of which the reader is referred. 
Tlie larva is to be looked for in the roots of the plants on which it 
feeds. 



Fkl 28.— Col o- 
r a (1 o g r e e n 


r>(:scrip1io )). — It i.s a very jiimall, green beetle, not quite one lim‘, in lenglli ; uniformly 
deep, Hhining olive-gn*en. Tiit,' Hurface of the body, espe(daJly the wing-coverH, is 
cnarsely pnnctnnul with little pits. Ant(*nmo pubescent, chirk, with the Ihirtl, fourth, 
and lifrh joints reddish-brown. Legs eiincolorons with ihe body ; tarsi with a brown- 
ish tinge. 


Remedies , — The use of Paris green on beds of young plants, and 
<lusting ashes, or air-slacked lime over them, together witli the planting 
of abundant seed. 

The Pitciiy-Leggkd Weevil, OHorhintchns plcipcs (Falnieins). — Damaging yoiuig 
-cabbages, kale, broccoli, and other garden-vegetatdes ; a pitchy-brown weevil, a quarter 
of an inch ij\ length. 

A weevil has for several years been not uncommon in Essex County, 
Massachusetts, which in Kngland, from which it has been imported, is 
often, as Mr. Curtis says, ‘Gi dreadful jiest in gardens, committing sad 
ravages on vines in hoi houses and on wall-fruit, during the niglit, when 
they emerge from their hidiiig-ylaces in old walls, from under the bark, 
and clods of earth, to revel upon the branches of the new wood in 
April, or to feed upon the young shoots, which soon become black. 
They likewise injure raspberry plants in sjiring, by eating through the 
flowering stems and leaves, ami they nibble oil’ the bark, ami eat out 
the buds of apple and pear trees as early as February or ]\ran*Ji.” But 
they are said by Curtis to do still more damage to pease, turnips, and 
young winter-plants, as savoy, kale, broccoli, etc. 

I have detecteil this weevil on the beach-pea during the last week in 
July at Salem, Mass., and it is not uiicommoii in gardens, and even, if 
I am not mistaken as to the identity of the insect, will enter ferneries 
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and nibble the ferns and make considerable havoc among the plants 
before its presence is suspected. 

On July 16 I found one in a thin silken semi-transparent cocoon at- 
tached to a leaf of Lathyrus mariiimus ^ the cocoon was large and full, 
being nearly half an inch long, cylindrical, both ends being rounded 
alike. 

Descnplion . — This insect (Fi^. 20, enlarged) is pitchy brown, 
and covcrc'd with microscopic, pale scales, resembling a scallop- 
shell, being marked with a few promiueiit ribs. Indeed, many 
of the weevils seem to be provided with scales like those 
of butterilies, Fo<luras, and a few other insects. The beak, 
so short and slender in the radish-weevil, is here broad and 
short, s«|uarc at the end, from wlueh tin', elbowed reddish-brown 
antmina> arise. The head is a little darker than the rest of the 
body, and is coars(d v ]>niictnred. Th('. prot borax is coarsely gran- 
ulated, the granulations being arranged in irregular rows. The 
wing-covers are adorned witli about eleven high, rounded, longi- 
tudinal ridges on each cover, and with coarse punctures along the 
furrows between them. There are also about twenty rows of pale 
dots along the wing-covers, consisting of scales. The legs, includ- 
ing the claws, arc rather paler than the rest of the body. The body 
is also covered with scattered pale hairs bent down on the surface, 
especially on the top of the head; these hairs remain after the 
scales are rubbed off. It is a quarter of an inch in length. 

Wire- Worms and Cut-Worms. — Larvm of various sna])piug-beetles, 
Elaier^ Agrotis^ etc. — Although these insects have been fully described 
among those preying on wlieat, corn, and grass, they are very destruc- 
tive to young cabbages and allied garden -plants. Wire*worms feed on 
the roots, and sometimes destroy the whole crop in Kentucky. In En- 
gland wire-worms are destroyed for many successive years by sowing 
salt over the surface of the ground at the rate of six bushels per acre 
just as the small grain is coming up. 

Cut-worms are more dillicult to couteud with than wire-worms. They 
are active at night, hiding by day in the soil around the roots of the 
plants they infest. It would be well, therefore, to examine the soil 
around the young cabbage-plants, or to inclose the plants in tubes of 
stout paper to prevent the attacks of the worm. 

As a remedy for wire-worms, J. II. Charnock, of Canada, advised the 
use of raj)e cake, ‘‘The remedy consists,’^ vsays Mr. Ililey, “iu api)lying 
3 cwt. per acre of rape cake broken into small lumps, and not crushed 
into dust. It is spread on the land and plowed in before sowing the 
seed. The worms are said to be so fond of it tliat they leave all other 
kinds of food, while the cake is said to act upon them as a vermiluge 
and to kill them, as they are found in it afterward in all stages, ‘ from re- 
pletion to death and decay.’ Rape-cake is extensively used in England 
as a fertilizer, and I have not the least doubt but that it attracts the 
wire-worms, and may be used as a trap for this purpose like sliced pota- 
toes, etc.” 

Riley questions whether it is so efficacious as has been claimed, but 
considers that it “ is, however, well worthy of further trial, for even if, 
as 1 suspect, it does not kill, it has the advantage over the other sub- 
stances to be strewn as traps and then collected, in that it at the same 
time acts as a fertilizer. \\Jiere it can bo safely done, rape-cake as well 
as sliced potatoes, turnips, etc., that can be used as baits for these in- 
sects, might be poisoned with Paris green, and the necessity of collecting 
the worms to destroy them thus avoided. 1 know of nothing manufact- 
ured ill this country that has the character of rape-cake, or could take 
its place.” 



EiCi. 29.~~P itchy - 
Lepj^cd Weevil, 
enlarged. 
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TnK Flattened Millepede, Pohjdesmm canadcnsia Newport.— “ Eating the roots 
of plants and other tender vegetations, and probably causing the aiibnry (clnb-roofc) 
tlisease in cabbages; small, slender, white and brown worms, i’loin one to fivo-tenths 
of an inch long, flattened upon tlie back, and with nnmerons small legs appearing like 
a fringe along eaeh side of the l)ody ; erawl- 
ing e.verywhere over tlie damp snrfaee of 
the ground by night, and withdrawing 
into the crevices under chips, stones, and 
similar situations during the day-time.” — 

(I'itch.) P'jjj — Manydined Thousand-legs. 

Although the myriapods are in general harmless, feeding either us in 
the case of the centipedes on other insects, or as in the inillojfcdcs on 
(l(»caying vegetables or animal matter, one species of millepede {lulus 
multlstriatus) injures the roots of the strawberry in Illinois, and either 
this or aiiotlier species, it is not known which, eats the bulbs of the 
carnation pink, according to a writer in the Amei icfin Agricnltnrist. As 
it has been generally thonglit tliat the millipedes are harmless, feeding 
on dead ami d(‘caying animal and vegetable matter, I insert the state- 
ment of this writer, w ho lives at Montreal, (.'anada : J ])lanted oat last 
spring a good-sized bed of carnations; two-thirds of them were cut 
dowai in about a fortnight, and I could trace it to nothing else than these 
worms, with which I found the bed to be infested. I removed the bal- 
ance to another [)art of the garden, find saved them. 1 then examined 
some of the lily-bulbs in the next bed and found some of the living 
bulbs partly eaten, with the worms in them. I have destroyed large 
quantities this autumn, by slicing apples and turnips and laying them 
on the infested beds, the w'orins collectiifg under tliem in masses, which 
were removed and burned.’- 

It is generally stated in systematic works on entomology that the 
millepedes Iced on decaying vegetable or animal substances, ♦ but there 
are some exceptions to this rule, which 1 will give. 

Curtis in his ‘‘ Farm rnsects” tells that Tnlus lo^tdinensis ‘‘ infests the 
roots of wheat in ISiirrey,” while of lulus latestriaius Curtis, ‘‘ thousands 
waTC infesting a garden at Nantwich.” Ct another speci(‘s, lulus jdlosus^ 
he remarks: “I have found it more than oma'. infesting the roots of 
cabbages in gardens in Marcli.” A species of another genus, Polydcsmus 
complanatus Linn., is, he says, ‘‘reported to be by far the most destruc- 
tive s[)ecies. Ju April, consicierable luimbers of the smaller ones were 
detected eating the roots of wdieat, and in the spring and antiimn 
they were injuring the roots of onions and pansies. They pro[)agate 
inpidly when the earth is undisturbed; and si)ecimens measuring three- 
(juarters of an incli have been found under ganlen-pots at tin) roots of 
auemonies.” The iuli, or snake-millepedes, Curtis adds, “seem to be 
both carnivorous and herbivorous, for they have been detected feeding 
upon small snails, as well as upon the pupa of a lly ; and they are be- 
lieved to live also upon larva?, acari, earth- wmrms, etc.; and there is 
such abundant evidence of their destroying the roots of many vegetables, 
being found clustered together in murtitudes at the roots of corn, pota- 
toes, turnips, cabbages, etc., that there can be little doubt of their doing 
great mischief to many crops of the gardener, and apparently to the 
farmer also. In order to confirm this generally received opinion, which 
appeared formerly to rest upon doubtful evidence, 1 shall enumerate the 
different proofs w^hich have come to iny own kuowdedge. A garden at 
Ledbury, Herefordshire, was infested by lulus pulchelluSj which congre- 
gated in masses at the roots of thellrassica tribe. On pulling up some 

^^Curtis says that lultia gattatua of Fabricius bus betiii observed feediug on a amall 
Helix, 
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rotten cabbage-stalks in the beginning of March I found the lulus pilo- 
sus among the roots ; they were then of a large size, and had, as well as 
I could ascertain, one hundred and tifty-six feet, being thirty-nine pairs 
on each side. At the end of the same month Tulus londinensis was de- 
tected at the roots of wheat; they were at that time an inch long, and 
Inim jndchellus was observed with them ; these 1 buried at the roots of 
some potatoes and wheat, which I dug np in August, when the former 
w^ere completely decayed, but the latter were not in the least injured; 
and I could not detexd any of the snake-millepedes. I received some 
roots of the scarlet-bean from Ullswater, in Westmoreland, which were 
eaten tlirough and through by the lulus pnJchellus and Pohjdesmus com- 
planatus, which wevo still sticking in the holes formed by them in the 
cotyledons, and the party who transmitted them stated that thousands 
of those species infested his garden, destroying the pease and kidney- 
beans also. Near Nantwich, in Cheshire, the Tulus latestnatiis was in 
countless myriads in January, 18J4, destroying the potted plants in the 
green-honses by eating the rind just at or under the surface of the soil ; 
and caulillowers and cabbage-plants shared the same fate in the gar- 
den. Nearly at that period of the year the lulus londinensis was doing 
great injiirv to the early potato-cro[)s near Chester. My friend, Mr. W. 
W. yauiulers, who is too aide a naturalist to be deceived, has ascert lined 
that the iuli are very di'structivi^ in his garden at Wadsworth, where 
they d(wonre(l the young siiootsof the hearUs-ease just below the surface. 
I have more than once observed the snake-millepedes and polydesmi in 
September infesting the roots of onions vvhicli had been attacked by the 
maggots of a ily ; and the polydesmus injures the carrot-crops by eating 
various labyrinths in the roots. The iuli are also found in pears, apt>les, 
etc., but I l)eliev(‘. not in sound fruit. A few similar proofs the reader 
will have observed ap])en(led to the descriptions of the various species. 
These animals are also found in considerable numbers under the loose 
bark of decaying trees, in company with woodJi(*e, earwigs, etc.; also 
among the moss which clothes the base and holes in tic trunk and 
stum[)s of trees, and likewise under stones in linmid situations. 

In his ‘‘ Entomologie horticole,” Boisduval tells us tluit rulus sabiilosas 
Linn., ‘‘sometinu's enters pots, gnaws the plants at the necks of the root, 
and, like tlie sowbugs, makes it die of feebleness.'^ Bianniulus guttulatus 
is usually found under the straw in strawberry-beds; it introduces itself 
into the fruit at the lime of maturity, devours the pulp, and remains 
coiled np in the interior like a small snake. The hole by which it 
penetrates is not always very large; thus it often happens that straw- 
berries are picked w hich undoubtedly contain iuli. VVe only know it 
w hen eating them by their crocking between our teeth. This small myria- 
pod prefers the larger spe<*/ies of strawberry, but the small ones whicli 
grow^ oil Fragasia resea are nob exempt ; we have very often found them 
in autumn in the variety called des quatre saisons.'’^ The most anther;- 
tative writ(‘r on the subject of the food of the millepedes is Prof. P. 
J^latean, of ( laud, Belgium, from whose “ Researches sur les Ph6nomenes 
de la Digestion et sur la Structure de I’Appareil digestif chez les Myri- 
apodes de Belgique,’’ Belgium, 1870, w^e quote as Ibllow's : ‘‘It is com- 
monly understood tliat the iuli live on vegetable matters; but the 
notion is general, vague, and 1 liave found nothing exact in the works 
devoted to this group of animals. This leads me to state with some 
detail what I have myself observed. 1 do not believe that any iulus 
feeds naturally ou green leaves like a caterpillar. One of our smallest 
species, the Blani ulus guttulatns (Gervais, lulus Jragariarurn of Lamarch), 
eats strawberries in s[)ring-time. Before and after the season of straw- 
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berries it contents itself with a food less choice ; thus I have found it in 
abundance in the decayed bulbs of Gladiolus couiMunis, The lulus Ion-' 
dinensis^ so common in heaps of dead leaves and decaying vegeta- 
bles, i'ecds on decaying vegetable tissues, and if it has to clioose between 
green and fresh vegetables and the debris of rotten vegetables, it selects 
the latter: an individual placed in a box with green leaves of the pear, 
lilac, grape-vine, and grass, gnawed exclusi\xdy an old, dry, and brown 
pea-leaf. The lulus sahulosiis lives under heaps of the dried leaves of 
the elm, ash, oak, beach, and is nourished by them. M. Gervais has 
found the lulus luai/ugus in the tan of the green houses of the Museum 
of Paris.^^ From this sfatemeiit it will be seen that as a rule these miPe- 
])edes are scavengers, and more beneficial than iiijiirions, as tliey live 
jiriruiipally on decaying vegetable matter. 

Itetuniing to Dr. Fitch’s account of the Pohidesmus canadensis^ he 
states that it eats the skin of cucumbers, and he thinks that stunted, 
gnarly, deformed, and bitter encumbers are the result of the wound 
of these inillep(‘(les. Onions, when thickly growing togeth(*r, having 
attained but a third or half tiieiv growth, in many eases stop growing, 
and the tops gradually wither and die. On pulling up those which 
are thus alfected, it is found that most of the thread-like rootlets 
underneath have been severed at the point of tlieir JuiKition with the 
bulb as smoothly and e\ enly as though they had been cut olf with a 
knife, only a hnv of tlie (’(Uitral ones retaining tlieir eoniieelion with the 
bulb.’^ lie has no doubt but that the millepedes do this. He also 
thinks that the disease in (*.abbages called anbury, or (dub-root, is caused 
by the bite of these millepedes. 


Tun Eakth-woijm, Lumhricnn //‘m--s7r/.s lann. — Drawin;^ cahbaj^o, lettuce, and 

beans into tlnni' boles; the common eartlj-worni. 

it is a well-known fact that earth-worms, in the main benellcial from 
their habits of boring into soil of gardens and plowed lands, and thus 
allowing the air to get to the roots of 
plants, occasionally injure young secd- 
ling-ldants of the cabbage, lettuce, beet, 
etc., by drawing tbeiu into their holes 
or uprooting them, working by night. 

They are also sometimes known to eat 
large holes in tlu^ tender leaves of 
plants. jMr.lv. P. Knight thusdescril)(\s 
the habits of the earth-worm (American 
Naturalist, vo], 3 , p. 388 ) : ^‘■Last vspring 
(and this) 1 was led to watch thc^ common 
earth-worms in my garden, and on tlie 
plot of grass saw their manner of feed- 
ing. 1 was within ten inches of tlieir 
bodies. I saw one prepare to feed on a 
young clover-leaf from a clover stock ; 
be k(3pt his tail secured to the bole (as 
a base line) in the ground, by w hich he 
retreated quicker than the eye could 
follow him. Finding all (piiet, ho came 
again. Within a few inches (jf my eye 
the pointed head of the woi‘m changed, and the end w'as as if cut off 
square. I then saw' it wxis a mouth. Me app/ioached the lent and by a 
strong and rapid niusenlar action of the rings of the whole body drew 
the leaf and one inch of the tender stock into his mouth, and then by a 



. ;n . — Earth-worms pairi (After 

(hirtis.) a, Embryo soon nftor seg- 
mentation ot the yolk; cinhryo 

furtliev a(lv:uAc<*(l ; (o, month); c, em- 
hryo still older ; (/r, primitive streak) ; 
d, embryo still older ; (o, mont h, after 
Kowalevsky ). - 
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violent muscular action drew the whole stock of young and tender clover 
toward him, and when all the substance was sucked out he let the plant 
go and it (the stock) flew back to its former place. The leaf and stem 
were entire, but looked as though it had been boiled. I then laid a small 
piece of cold mutton down, and he api)eared to feast both on the fat and 
lean, dragging them after him as his powers of suction could not act as 
well as it tliey liad been hehl like the clover-leaf. I also find that when 
the male and female are togetlier, they appear as one worm of double 
the size.’^ 

The earth-worm, like snails and slugs, is hermaphrodite. In Lim- 
hricus ({(jrieola oi Europe, the female sexual apparatus consists of two 
ovaries lying in tlie thirteenth segment, and two oviducts (segmental 
organs), whieli, beginning in a trumj)et shaped opening, collects several 
eggs into a small sac, which is ejected through an opening on each side 
of the ventral surtace of the fourteenth segment, ^loreover, we find in 
the ninth and tenth si^gments two pairs of p^yriform seminal recepta- 
cles, which open into as many openings on tlie edges of the ninth and 
tenth, as well as the tenth and eleventh, segments, and during copula- 
tion arc filled with sperm. The male sexual organs consist (1) of two 
pairs of testes, which, f ormed like the ovaries, lie in the tenth and elev^- 
enth segments, and (2) two seminal ducts, which begin with four trum- 
pet-shaped opeiiiugs, and terminate externally on the fifteenth segment, 
and (tf) two seminal vesicles with several flaps and united by a cross- 
band and enveloped by the testes and trumpet-shaped mouths of the 
seminal ducts. 8exual union is reciprocal, each worm impregnating 
the other, and it takes place in June and rluly in the night-time. The 
worms lie with their ventral surfaces opposed, each stretched out so 
that the opening of the seminal receptacle of one is opposed to the girdle 
of the other. (See Fig. 31.) 

During the acit the sperm passes out to the opening of the seminal 
ducts, Hows in a groove along tlie body to the girdle, and from thence 
into the seminal receptacle of the other worm. The eggs are very small, 
and contained in aca])siile (Fig. 31) ; but, as a rule, only one egg develops 
a worm, the others addling. Fig, 31 illustrates the mode of pairing in 
the earth-worm and the development of the embryo from the egg of 
Lnmhricm rnbdlns Grube, observed in Itussia by Kowalevsky. The 
eggs fAimbricm rubeltus were found in dung, inclosed one in a single 
capsule. The European L, agricola lays numerous egg-capsules, each 
containing sometimes as many as fifty eggs, though only three or four 
embryos arc to be found in a capsule (Kowalevwsky). 

INSECTS INJURING THE RADISH. 

The Radish-Fly, Anthomjfia radicum Boiichc, A. raphani lljirris. — Eating tli6 roots 
of young radishes, ])articnlarly in old soils; Hinall ^ hite maggots, which change to 
barrel-sliaped, reddish pii pa-cases, from which about tlic first of Juno emerge small, 
asli-colorcd flies, with a silvery-gray face, copper-colored eyes, and a brown spot on the 
front of the head, with faint brown lines on the thorax, and a longitudinal black line 
on the abdomen, crossed by narrower lines. 

Soon after early-sown radishes come up, the roots are attacked by 
small white maggots, and when the plants grow in old soil the maggots 
are especially destructive, as I have found them in Maine over twenty 
years since, when the cup was badly infested. The plants were not al- 
ways killed, blit the roots were so worm-eaten as to be untit for 
the table. Though we raised the fly in abundance, we made no notes of 
it at the time, and copy a description of the larvm, pupa, and fly from Dr. 
Fitch’s Eleventh Report. Our figures (Plate LXIII, Fig. 2) are copied 
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from Curtis’s “ Farm Insects.” Dr. Fitch regards our species {A. rapkani 
Harris) as identical “ in every particular with the European A. radicum.^ 
ill Europe it gnaws the roots of the turnip. The larvie appear in the 
spring as soon as the radishes got partly grown. “ When full-grown, 
they change in the ground to reddish-brown pupic, similar to those of 
the onion and cabbage maggots.' The insect remains in this state two 
or three weeks, when the tiy hatches and crawls uj) out of the ground, 
with its wings crumpled up, and climbing up the side of a clod or any 
perpendicular surface which it liiids, these members expand and assume 
their proi)er form before they become dried and tirm.” (Fitch.) 

ThHcription of larva . — Tlic larva is 0.‘.>0 itich elongating itself to 0.2;") iiuih whcii 

fiawling. It is about three tiine.s as long as tliick, a])pearing to be more: short and 
broad than larvaj of the oniou-ll^’. It is white, shining, cylindrical, and tapering to a 
pttint anteriorly, whore tlie jaws a[)])ea.r under tboskin as a short, hlack, movable line, 
ds anterior end when protruded Ibrward becoming split, ami then seen to lie two 
sharp hooka, whieli are curved flown ward, and when the animal is crawling these 
hooks are pressed downward against the surface to aid in locomotion. The body is 
divided by transverse lines into ideven or twelve segments, and when the head is ex- 
f^erted thirteen segments can be counted. At the hind end of t he back a jiale, tawny- 
yellownsh dorsal stripe is faintly visible. Tln^ Innd end is abruptly cut otF, obliquely 
downward and slightly backward, forming a tlat surface, having above its center two 
conspieuous spiracles, or elevatcMl (lots, their surface opacpie and rugose, and their color 
sometimes tawny-yellow, sometimes black. This llattened hind end has a number of 
small acute teeth around its outer margin, of which tlie two lower ones are thicker, of 
a lu'ownish color, and slightly notched or two-tootbed at their tiim in the large but not 
in the smaller young larvm. Above these on each side are tlnee teeth, distant from 
each other, the middle otu) nearer to the upper than to the lower one. 

The — tliesc radish-llics the two sexes ditl'er materially. Tlie is ash-gray 
and very bristly ; the large fjompound eyes occupy most of theanrfacti of thf^head and 
arc almost in contact upon thecr own. 'I'herearc also three minute eyes at the base of 
the crown. The face is silvery-gray, almost white in some relhjetions of the light, with 
a long black streak on the forehead, wliieli is pointed at its liind (md. Bedow this 
streak are the black three-jointed antennaq the basal joint being small, the second 
large, the third largest and oval, with a two-jointed pubescent bristb' on the back, the 
iirst of the joints being very iniiinte. 'J’lie fore body is oblong, whitisli on the sides, 
with throe faint, intoiruj)tcd dusky stripes upon the back. The bind body is sliining 
gray, rather small and elli]»1ical, lajicring to the apex, with a black stripe down the 
hack, the edges of tlie segments and the region of the sciitel lieing also hlack. The 
t wo rings are large, tiansparcnt, iriilescent, hiiil the one upon theotlnu' in repose, the 
longitudinal veins extending to the margin, with two transverse veinlets in the disk. 
The poisers are pale ytdlovvisli. The six legs are black and Inistly, the feet tive-jointed, 
ending in two little claws and two large ]Kile leathery lobes. 

T\w, /(male is of a uniform asb-gray color, excepting tlie silvery-white face and palo 
side.s of the fore body. The eyes are widely apart, with a broad black stripe between 
liiem, which is sliade.d into ebestnnt color in front. The bind body is larger tlnin in 
the male and conical toward its apex. Tlie wings have a tinge of yellowish at their 
bases. The species measures 0.22 inch in length and 0.45 inch in width across the ex- 
tended wings. 

Remedies . — The best preventive is undoubtedly early sowing and the 
rotation of crops ; while infected roots should be pulled up and burned 
vith the inaggols in them^ hot water should be poured on the roots, 
and salt and lime applied. 

Thk Radish Sekd-Wkkvii.. — D evouring the seeds, gnawing a hole through the side 
of the pod; tlio small white grub of a pale-gray, broad, short weevil. 

In the year 1857 I found in Maine upon the radish-leaves a specimen 
of a weevil, which I cannot distinguisli by Curtises description and fig- 
ure from the European Ceutorhyncims assimUls Payk. 

In Euro]>e this weevil was first observed among turnip-seed, where, as 
a W' hito maggot, it devours the seed in the pods»; when fully fed it gnaws 
a hole through the side of the pod, out of which it escapes, and makes 
its way into the ground two or three inches below the surface, where it 
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forms a brown, oval cocoon of grains of dirt. Here it remains three 
weeks in the piij^a state, and by the third week in July the beetle 

appears. Mr. Curtis, 
%vhose account we 
h a ve reproduced, 
thinks that the female 
I lays its eggs in the 
1 embryo pods. 

As it has not before 
been noticed in this 
country, and may be- 
come in future years 
more or less of a 

Fio. 32.- — rt, l)(;etlo ; c, ho'va; /^pnpa; r, pod with hole out of 

which the jiviih han eorue ; d, (‘artheii cocoon. From Curtis. bri(d description of 

The right-hand ligiire drawn fronj an American specimen. the ilisect : 

Det^cription . — The lieetle is minute and pale gray, witl^ a rernarkaldy long, slender, 
curved snon(, from tlie middle of which arise the long elbowed, slender aiitenum ; the 
basal Joint is long iind slender and succeeded by seven spherical joints ; the oval clul) 
pale at t ip, consisting of four Joints. The body is black, hut so dens<*ly covered with 
gray, ilatteiicd hair and scales that it seems to be nniforndy pale gray. These hairs 
become broad, ilaltcned scales on the sides of the body. The protliorax is triangular, 
seen Irom above, swollen on the sides, and the head, (‘xclnsive of the snout, is very 
small. The body i)ehin<l ivS nnnsnally hroa<l ; the wit)g-covers have each tiiin) (Curtis 
inentions only (Ught) longitudinal, tine, punctate furrows, th(' ridges between being 
nmcli tlatteued. The legs nro jather short, and pale gray, like tlie rest of the body. 
Curtis mentions that the hindermost thighs have a short, thick tooth heneath, I find 
one on the tliighs of both the middle and hind legs. However, the insect may t»e 
considered identical with the European species, initil proved otl)('r'wise by comparison 
of specimens, as it has j>robably l>ee]i inji>orted in radisli and turnip seed. 

INSECTS INFESTING LETTUCE. 

'I'UE Lf;ituc.k EAinii-LoL’sK, Jaetnew Fitch , — On the roots of lettuce often 

in great numbers; very small, oval, wliite and })ale*yeIiow lice, with dusky legs and 
antenuie, their bodies dusted over with a white lanvder. 

Tlipsc little lice belong to tbe family of true plant-lice but 

are always wingless, and with more of a- white f)owder on the body than 
usual in the family, in this respecd. resembling the coccus or scale-insects. 
These little root-iice cluster about the roots of the lettuce, appearing 
soon after tbe ])lants are up, and becoming more numerous toward the 
end of the season. 1 have found them on the roots of the aster, and 
they also occur on those of the verbena. By watering the earth around 
the plants with tobacco-water they can be easily destroyed. 

INSECTS INFESTING ASPARAGUS. 

The Euhoi’ean AseARAGUs-UEEiXE, Cnoccris asparatji Linn. — Eating irregular, 
ronmhid holes in the hark ; du oblong, shining hlne-hlack beetle a quarter of au inch 
lon^, with a red jirothorax and head and three bright-yellow spots on each wing-cover; 
with a soft-bodied larva, lliriee as long as thick, larger behind, of a dull ash-gray or 
obscure olive, with a black head and legs. 

This beetle was first found in New York in 1858 or 1850, and in ISGli 
became very destructive on Long Island. Earlj^ in May, soon after the 
season for cutting the asparagus for the market has begun, these beetles, 
says Fitch, come forth from their winter-quarters and commence feed- 
ing a[)on it, gnawing and marring it, and scattering their eggs upon 
the stalks. The eggs are dark brown, small, .find are attached to the 
stalk or leaves. They hatch in eight days, and the larva becomes fully 
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feci in ten or twelve days. The grnb feeds npon the asparagus, gnawing 
through the outer bark, “ preferring the tender bark on the ends of the 
stalks and on the branches to the more tough and stringy bark toward 
the base of the stem.” In about thirty days from the time the egg is 
laid the beetle appears, and is found through the summer and autumn, 
hibernating in the winter in crevices in fences, etc. The beetles “feed 
upon the bark, eating irregular oval or oblong hohvs through it, length- 
wi.se of the stalks, and varying in size from about an eighth to a (luarter 
of an inch in length. These holes are most numerous toward the top of 
the stalks and on the branches, where, frecjuently, nearly the whole of 
the bark is consumed.” 

Peseripiion of Ihe larva . — It iittains a loiigtli of al>oiit a qiiartur of an iucli. If, is of 
an obscure olive or dull ash-gray color, often with a blackish stripe along tlic niuhllo 
t>f the back. It-is soft, and of a llcsb-liki^ consistinicy, about ihrcti times as loug as 
tliick, tbickest back of tbo niidillo, with the body uiucb wrinkled transversely. TJio 
licad is black and shining, and tho neck, which is Ibickcr tlian tJio licatl, has two shin- 
ing black spots above. 'I'lirco pairs of It'gs arc placed anteriorly upon tlie breast, and 
arc of the same shining black color with tbei bead. As will be seen when it is crawling, 
the larva clings also with the tip end of its body, and all along its under side may Ibeu 
be seen two rows of small tubercles, slightly lu'ojecting from the surface, wldcb servo 
as prol(‘gs in addition to the tip of its body. Above these tuhm'cles on each side is a 
row of elevated shining dots like warts, ahovo whieli the hreathing-pores ajipear like 
a row of minute black dots. 

The heetle is oblong, bine-black, tlie protborax bright tawny-red ; tin) wing-covers 
lu’oadJy bordered with orange-yellow, while along the middh^ is a row of three huuon- 
ycdlow spots. The legs and under side of ih<* body an*, shining blim-blaek, and there is 
frefimmlly a dull yellowish band below the knei'.s, and a spot of the same color on the 
base of the bind thighs. —-(Fitch.) 

Remedy, — Hiind-picking’ and tlie aid of liens and chickens. 

INSKOTaS INFK8T1NG ^MIK CAHHOT AND PAFSNIP. 


The pAnsMr-lbnTi’mi'i.Y, rU(j>}!k> aatcria^ Drury . — Feeding upon the leaves of tlio 
lairrot, parsley, and parsnips ; a large yellow calerpiilar, smooth, cylimlrical, Htri])ed and 
spotted with blaek, and cliaiiging to a large and black swallow-taihid biittevlly, spotted 
with yellow'. 

Onr larg-e, counuon aKSterias butteiily is not usually coinmoii eiioug’h to 
be injnrious, but is liable in certain seasons to be locally so. It appears 
in the Northern states in June, when it lays its eggs on the leaves of 
the carrot, parsley, and parsiiif). From this brood a new set of butter* 
hies appear in August. The larva is yellow, striped and spotted with 
black, and when irritated, pushes out from a vslit just behind the head a 
V'Hhajied, yellow, ileshy scent-organ, used as a means of defense. The 
chrysalis is free, attached by the lip of the abdomen and suiiported by 
a loose silken thread, which is passed over the back. It has twa) ear-like 
projections on each side of the head and a prominence on the bade of 
the thorax. It lives in this state from nine to fifteeu days. 

The butterfly is black, with a row of yellow spots across the wing and 
a similar row near the hinder edge, with a row of large blue patches on 
the hind wings between the two rows of yellow^ spots. The I’cmale is 
larger and differs from tho male in wanting the inner row of ycdlow spots 
on the fore wings. The wings exfiand from JJ-4 inches. The obvious 
remedy is hand-picking. A large ichneumon fl}', Troyoii exesorius^ preys 
upon it. 

The seeds of these umbelliferous plants are ofteji infested by minute 
weevils, flies, and small moths, but we know, as yet but little about 
them. 
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INSECTS INFESTING THE PEA. 

The Pea-Weevil, Bntchua pisi Liun. Infesting seed-peas, living in the pea 

its whole life; a rusty black weeviHike beetle, spotted with lighter shades ; a little 
over a tenth of an inch long. 

The pea-weevil belongs to a small family of beetles called BruehliJa'^ 
from Bnichus^ the name of the principal genus, of which there are oOO 
species known. They dilfer from the true weevils in the proboscis being 
folded on the chest, Hie anteiirne being short and stniight and inserted 
ill a cavity next to the eyes. The beetles are short and broad, and are 
noted for their activity and readiness to take iiight when disturbed, 
The pea-weevil iwS oval in form, about an eighth of an inch long, rusty 
black, with a white spot on the hinder part of th(5 prothorax, and four 
or five wliite dots behind the middle of each elytron and a T-shaped 
white spot on the tip of the abdomen. 

They frequent the })ea during and just after the tlowei ing season, 
Jlarris stat(‘s that after tlie pea-vines have flowered, and while tlie pods 
are young and tender, and the peas within them are just beginning to 
swefl, the beetles gather uiion them, and deposit their tiny eggs singly 
in the punctures or wounds which they make upon the surface of the 

pods.’’ Other authors 
state that Avith their 
|:hJ| Ixuik they puncture the 
base of tlie ilower and 
ffl ^ lay an egg in the [>un(!t- 
|||'j| / lire. Kiley tells us in 
IP i Third lleport (p. 17) 
Hj i| that the eggs are deei) 
1^'!' yellow, 0.035 inch long, 
three times as long as 
wide, fusiform, {lointed 

Fio. 33. -Pea- W(‘cvil, natural nizc; b, luucb enlarged: c, llOIlt, bluilt belliiul, 
larva, natural size and culargtMl : d, pupa 8c*eii IVutn above, but larger auteriorl\ 
natural sizci and eularg(*d; </, tlie beetle coming out of tliau JiOSt criorly. Th(*y 
the pea (alter Curtis) ; /, egg (uftm- Riley). fasteued to thl^ poil 

by some viscid liuid which dries white and glistens like silk. As the 
operation of depositing is only ocfuisionally notietul during cloudy 
weather, we may safely assume that it takt^s place for the most part iiy 
night. If pea-vines are carefully examined in this latitude (Missouri) 
during thtMiionth of rlune, tlie iiods will often be found to have from 
one to fifteen or twenty such eggs iiiion them, and the black liead 
of the future larva may Irequently be noticed through the delicati^ 
sIh‘ 11. ***'«' 'Pin, iiowly-liatched larva is of a deep yellow coloi 

with a blaclv head, and it makes a. direct cut through the pod into the 
nearest jxai, the hole soon tilling u}) in the pod, and leaving but a mere 
speck, not so large as a [dn-hole, in the jam.” Tlie cylindrical, thick, 
lleshy grub liatdies, and perforates the [loil, entering the pea, and there 
lives until it changes to a weevil; and in stored [leas, hibernates within 
them. Their presence in the pea may be detected by a discoloration 
made by the larva within, eorrespoudiug to a dark spot on the pea. 
The grub becomes fully grown by the time the pea ripens and dries. It 
then bores a round hole I'rom the hollowmn the center of the pea, leaving 
the hull and generally the germ untouched; hence infested peas will 
spring up and grow. The grub changes to a pupa wdthiii the pea in the 
autumn, and before the spring casts its skin, becomes a Avee\dl, and 
gnaws a hole through the pea ; it often does not appear until after the 
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pea is planted. Sometimes every pea iu a pod contains a grub. So 
numerous at times is it that the cultivation of the pea has been aban- 
doned. By diminishing the weight of the pea it causes a great loss in 
the crop. 

The pea-weevil is a native of this country, and has been introduced 
into Southern and Central Europe. It was first noticed by gardeners as 
injurious in Pennsylvania, but is now abundant all over" the Northern 
and Western StatevS. 

Remedies. — The seed should bo kept sealed u)) in tin cans over one year 
before i)laubing. In this way the weevils, which live but a singb; year, 
would die before being liberated. It is also customary to soak peas in 
boiling water for a few iniiuites )>efore planting^ b.y so doing tbe sprout- 
ing of the seed will be hastened and tbe peas get tluur growth in part 
before the weevils attack them. As the weevils appear only once daring 
tlie summer, at the time when the pea usually ^l()^vers, if a second crop 
is planted, they will be free from the attacks of weevils. 

The crow blackbird is known to destroy great numbers of weevils in 
spring, and tbe Italtiinore oriole splits open the green pods in search for 
grubs. 

INSECTS INFESTING I'lIE BEAN. 

Tirn Bkan-Wkevil, Jiruchus falxv Riley (Fig. 34). — Injuring beans in tbe same 
manner as pean, except that tlio beans are tenanted by several weevils; a similar but 
smaller weevil. 

This very destructive weevil seems, according to Mr. Kiley, to be indig- 
enous, and has become injurious in the vicinity of New York, in Illi- 
nois, and in Missouri, bidding fair to become a most 
formidable pest of our bean-crop. Mr. Angus has been 
the first to detect its ravages, having found it to be 
already very destructive at West B'arms, N. Y. Sev- 
eral years since he sent me specimens, and in 1870 
wrote me more particularly about its ravages, as fol- 
lows : ‘M also send you a vsanii)le of beans, which I 
think will startle you, if you liave not seen sucli be- 
fore. I discovered this beetle iu the kidney or bush 
beans a few 3 ears ago, and tliey liave been greatl.y on 
tlui increase ever}^ 3 'ear since. I might say much on 
the gloomy’ pros|)ect before us in tlu^ cultivation of 
this im[)ortant garden and farm product, if the work 
of this insect is not ent short lyy some means or other, 
is bad enougli, but this is worse.’" 

Description. — It closely r(‘.sc,mblcs the pca-wccvil (Ihiichns pisl). It is rntlici’ nmnlltT 
tluiii the pea-wcovil, iiu'.asuriug 0.ir> ol' an inch in Icngtli, while tli<‘ jatt(‘r is O.CO of ail 
iiicl) in length. Compare.d with that insju-t, it is lightei ami more nnilorm iu color, be- 
ing of a tawny-gray, witliout the white .s[»ots hc» coii.spicuous in 7>. pisi. 'J'he uniform 
tawuy-grtiy elytra are S[)otted with a fe\v oblong dark spots, si i,n<'ilc<l Ik'Twum'U the 
sinii 3 ; the anteniue also dilfer in having tbe four basal jf>iuts njoi(^ reddisli tluni in D. 
jAsi, wliiie the terminal joint is red, being blackisb-brow 11 in i A pisi. 4'lie fore li'gs are 
mneJi redder, and tbe two hind pairs are reddish where tln'y are. dark brown iu B. pisi, 
'i’he spine on tbe liind femora is smaller hut longer, and the an ten me are tlatter, the 
joints being farther sejiarated, and tlie whole body narrower than in B. phi. 

4die larva (Fig. 33) is short, thick, fleshy, footless, and about J incli long. The j)upa 
is wi>it(?, and measures 0.17 of an iueb in length. Tbe bead is laid upon the breast, 
the red tip of the ujandiblos reaching to the base of the tarsi of llu' hrst pair of feet. 
The two front pair of legs are folded on the breast at right angh'S to the body, tbo 
tarsi of the second pair reaching a little beyond the an/erior third of the body, while 
the bind pair are eoneealed boneath the w ings. The elytra are laid along the side of 
the body, directed obliquely downward, and are marked with deei> longitudinal ribs; 
the under or bind pair of wings, which are much narrower than the elytra, project 



Fig. 34. — (h uh 0 
Bean-Weevil. 
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beyond the elytra, nearly meeting on the median line of the body* The eyes are dark 
and conspicuous, being red, liorseslioodike spots. The antenuai are laid upward and 
backward on the base of tlio elytra and beliind the legs. The tip of the abdomen in 
smooth and luianned. Lengtli, 0.17 of an inch. 

The cbrysalivS lies in a cavity in tbe bean just large enough to receive 
its body, there being as many as eight or twelve in a single bean. (Fig. — .} 
This cavity is indicated by a rouiul, sometimes ova!, semi-transparent 
spot 0.08 of an inch in diameter, tlio insect escajiing through a thin orbic- 
ular, almost transparent, lid, previously gnavvii by the larva, which falls 
off when the beetle emerges. Tlio chrysalis is surrounded by a thin 
cocooTi'like case, consisting of the castings of the larva (w^hich are long, 
cylindrical, when highly magnified), (dosely packed together. 

Though most of the pupa^ liad, November 25, changed to beetles, 
which had deserted the beans, many had not changed, and two or three 
out of the whole lot were in the semi-pupa state, tlie head and posterior 
part of the body being nnchanged. By this we could determine that 
the larva closely resembled the larva of the true weevils in form. It is 
a short, thick, lleshy, cylindrical, footless wliite grub. The tip of its 
abdomen is rather blunt; its head is rather small, white, with a pale 
yellowish clypeus, w bile Ihe mandibles are Hat, short, and broad and red 
in color. The rudimentary anteniue form a tiattened round area on 
each side of the clypeus. The segments of the body are not canv’cx, 
being rather llattemid, but the sutures ai’O slightly imtiressed. The body 
is a little tiattened beneatli and very convex above, while the lateral or 
pleural region of the body is well marked. Length, 0.10 ; thickness, 0,07 
of an inch. 

Remedies , — The best remedy against, its attacks is to carefully exam- 
iiie the beans in the autumn and befor(‘ sowing time, when their proLS- 
ence can be easily detected by the transparent sjiots made by the larva. 
These should be burned, and such beaus as are apparently uninjured 
should he soaked for a minute in boiling-hot water, so that no beetles 
be overlooked. 

Another Bruclms which is not uiieommon in Colorado has been sent 
jme by Mr. F. G. Sanborn, and is Bruchiis prosopis Le Conte (Fig. 85). 

As it is liable to attack the pea or bean in Colorado and the 
Western Territories, 1 add a description and figure of it. It 
resembles Bruchus fabw,, the body being of nearly the same 
proportions. It is larger than that species, but the mark- 
I irigs are very similar. It may be distinguished, however, by 
I the entire under side of the body being uniformly whitish. 
Length, 0.20 inch. Another species, like the other kindly 
identilied for me by Dr. E. It, Horn, is Bruchus amkus 
Horn. It was inclosed in the same bottle with B.prosopis. 
Pkj distinguished by its uniformly slate- 

chuH prosoim gray color above and beneath, not being spotted as usual 
Le c. in the genus. It is slightly smaller prosopis, 

Tnn Bean Lkaf-Hocpku, Empoa fabw (Harris). — Puncturing the leaves, causing them 
to wither and die, and the pods to become rough and scarred ; a small pale-green leaf- 
hopper. 

As I have had no personal experience wdth this insect, I copy Harris’s 
account and description of it; ‘‘I have found that the Windsor bean, a 
variety of the Vieia faba of Linnaius, is subject to the attacks of a 
species of leaf-hopper, particularly during dry seasons, and when culti- 
vated in light soils. Iii the early part of summer the insects are so 
small and so light-colored that they easily escape observation, and it is 
not till the beginning of July, when the beaus are usually large enough 
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to be jyathered for the table, that the ravages of the insects leads to 
their discovery. A large proportion of the pods will then be found to 
be rough, and covered with little dark-colored dots or sears, and many 
of them seem to be nuusnally vspongy and not well hlled. On opening 
these 8j)ongy pods we find that the beans have not grown to their proper 
si/^e, and if they are left on the [dant they ceas<v"to eidaige. At the 
same time the leaves, ])ods, and stalks are more or h‘ss infested with 
little leabhopjiers, not billy grown, and niii>rovifle<l witli wings. Usually 
between the end of didy and the middle of August the insects come to 
their growth and acquire their wings ; but the mischief at this time is 
linished, and the plants have suifered so mucli that all prosjiect of a 
second crop of beans from new shoots, }iroduced after the old stems are 
cut down, is fnistrated. 

These leaf-hoppers have the same agility in their motions, and appar- 
ently the same habits, as the \'ine-hoptK3rs ; but iu the ])erfect state they 
are longer, more slemler, and much more delicate. They are of a pale- 
green cmlor: the wing-covers and wings are transparent and colorless ; 
and the last joint of the hind feet is bluish. Tht^ head, as seen from 
above, is crescent-shaped, and tlie two eyeiets are situated on its front 
edge. The male has t wo long recurved feathery threads at the extremity 
of the body. The length of this species is rather more than one-tenth, 
but less than three twcntiidhs of an inch wide. It may be called Tetti- 
(fonlafabw. Probably it passes the winter in the same way as the vine- 
ljot>t>er. 

INSECTS TNJUniNG THE SQUASH AND DUMlDvlX. 

The SoiEVsn-HoiiEH, /I'fjvha {MtllUxa) Ilarri.s (Fi.i*. — Ol'teu Hiiddejjly 

killing; Iho vtTK' ; a Ixncr in (Iiu stalk, .slioit aiai 
thick, with a dark head and a dark horny patch jnsL 
helnnd it; clian<;ii\j; to a Ix^autilid nair<»u -winged, 
orange-colort.'il rnoth s])otred with l)lack. 

Touring tlie last of summer wheir tln^ vines 
[ivc, nearly fully grown and the squashes Inivc 
nearly Mtlaiiied their full size, tluw suddenly 
die as if cut <df at the roots. Tliis is the worlc 
of the catcrqiillar of the ])cautiful moth here i'n.. :u;.-S<iuash-B(nx‘r ; n. gnd). 
lii.t'urcd. This app(*ars iu N(‘w England I'rom duly lb to Au- 

gust 15, when it ileposits its eggs on the stalk ot the vine close to the 
roots. The larva on hatcliing lKm*s into tint stalk, and when nearly 
grown occupies the center near the ground, devouring the inteiior, 
and thus killing the plant. Here it lives until the last of vScqitcm- 
IhH* or early in October, when it either deserts the vine ainl spins a 
rude earthen cocoon near the roots, or, as is oftmi the case, remains 
in the hollow it has made in the stalk, and then changes to a chrysalis. 
Prom this fact the nnmns of prevention against its attacks arc c.om- 
parativady easy, ibr if the vines are collected and burned in the autumuj 
in many cases the worms or chrysalides will be destroyed with them. 

Dencrlption. — The larva is a short, thick, fleshy, white caterpillar, witli short legs, 
Jiad a dusky head, with a luuuy dark .scali* on the. segment next h<*hind it. The 
luoth is exceedingly beautiful, being a ineniher of the family olA/?/7er/a»s, iu which 
the w ings are very narrow^. The iMxfv, for one of this family, is anusiialfv thick. It 
ks <latk green with a bluish tint. The antenna? are stcci-l>lue. In the male the 
auteniup are pectinated, and the abdomen <lark al»ove. In the female the abdomen 
is orange-red above and beneath, except on the basal segment; on the upper side are 
five large dark spots. The legs iu both sexes are thick.^ with d« T)se stilf hairs, black 
and orange, forming brushe.s some wbite liairs, and four stilf s])ines; a large white 
f^pot at the base of the hind h'gs and on the breast. Head in front white; palpi, 
orange. It expands nearly an inch and a half. 

41) a s 
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The Striped Squash- Beetle, Dlahroika riitata Fabricius (Fig. 37). — Appearing on 
the squash nnmpkin, cucumber, and melon vines as soon as the leaves are up, eating 
holes in the leaves and killing the young plant ; a small yellow-striped beetle, whoso 
larva is a long, slender grub, which bores in the roots in June and July. 



This universal pevSt is vso familiar in the Northern States as to vscarcely 
need description. The beetle hibernates under leaves or in the crev- 

— ices in the bark of trees or in 

fences, appearing among the 
earliest insects of spring, at 
the time that the shad-bush 
(Amelanchier canadensis) is in 
blossom, on the pollen of whose 
Howcrs it feeds, afterward de- 
serting wild dowers for the 
, garden. As soon as the seed- 
pupa c, adhlt ; 1'2 spotted Deabrotica. leaves of the scpiash, pump- 

kin, melon, or cucumber are formed, and even before they appear above 
the surface of the soil, they devour them, and until tlic plant is about 
six inches high it is liable to be devoured by them. I take the follow- 
ing account in part from my ^‘Cui<le to the Study of Insects.^^ Dr. 
n. Shinier hns given an account of the habits of this insect in its 
different stages. lie states that the grub, in June and July, eats 
the bark ami often perforates and Imllows out the lower jiart of tiie 
stem which is beneath the ground, and the upper portion of the root, 
and occasionally, wdien the supply below' fails, w'edml them in the vine 
just above the ground.” It hibernates in the pupa state. “The larva 
arrives at maturity in about a mouth after the egg is laid ; it remains 
in the pupa state about tw^o w'eeks, and the beetle probably lives several 
days before depositing her eggs, so that one generation is in existence 
about two months, ami we can only have two, never more than three, 
broods in one season.” Dr. IShimer lias found them boring in the squash 
and musk-melon vines as late as October 1. A generation appears in 
two mouths, and there are two or three broods in a season. 

In an article in the American Naturalist (vol. v, p, 217), Dr. Shimer 
gives further information concerning the habits of this beetle. The eggs, 
he says, are deposited on the root at the surface of the ground, or on 
the root just below the upper loose particles of earth, for although the 
perfect beetle does not burrow into the compact ground, yet it often is 
found down along the stem or root, just below^ the surface, under tJio 
loose, dry clots or finer particles of earth which are not pressed closely 
or beaten down by rains and hardened in drying. 


Description of the larva . — Tt is n long, sloiulor, white, cylindrical grub, with a siDalf 
brownish head. Idie prothorax ivS corcoiis. Tlie iliorat^ic legs are very slender, palo 
brown; the end of the body is suddenly truncated, with a small prop-leg beneath. 
Above is an articulai* brown space, growing black posteriorly and ending in a pair of’ 
npeurved, vertical, slender, black spines. It is 0.40 of an inch long. In its boring 
habits, and its remarkably long, cylindrical, soft, white bo<ly this larva widely dirters 
from that of GaUcnica, to which the beetle is closely allied. The papa is 0.17 of an inch 
long, white, with the tip of the abdomen ending in two long acute spines arising from 
a oonitnon base. 

A Tachina parasite {Melanoshora diahrotme Shimer) preys upon this 
beetle in the adult state, materially reducing its numbers. A single 
maggot tills almost the entire cavity of the abdomen of its best, the 
beetle. When about to transform into the pupa, the maggot leaves the 
body of the fly, and its pnpa-case is found in the surface of the ground, 
the fly appearing late in July. 
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JJeHcripiion of MeJanospliora diahroHcw Shirnor. — Pitcli black. Eyes and nrolwsois 
brown. Halters pale brownish. A crescentic lino on each side of the face bordering 
the eye, almost meeting in the medial limvsilvcry-gray. Anterior portion and sides 
of the prothoras in some lights give the same lustrous gr.^y relleclious as the face; in 
t)tlicrs, blackish. Body moderately clothed with Btitf black spines. Wings byaliiie, 
iridescent, with a smoky yellowish shade toward tiio base. Kxipanse of wings, 0.24 of 
an iucJi ; width of wing, O.Ui) of an inch ; length of body, ().i:i-*0.ir) of an inch ; described 
from tive dry specimens.— (Shinier.) 

Dr. Shirner has also found a small red mite 
attached to the posterior end of the body of 
tlie beetle, which is \x*ry annoying to its host. 

Remedies . — Covering the vines witli cotton 
or a high frame covered with muslin or milli- 
uet is the only sure preventive, while pow- 
dered cliareoal, hellebore, or lime may be 
sprinkled on the leaves. J\Ir, (lre/’:()ry, says 
the American Agriculturist, “relies upon 
plaster or oyster-shell lime, which may be 
vsliaken from a small sieve while the leaves 
are wet with dew or rain; to be ai)plied as 
soon as the plants are up. lie objects to the 
use of air-slacked stone-lime as it is apt to be too caustic and injures 
the plaut.” 

The Squash-Buo, ("orf'ns irifilh Dc Gccr (Fig. — Sucking the sap of the sterns; 
large black bugs, often surroundiiig in largt* numbers tluj stiaus of s^|uasll-^'ine8 in 
Augu.st. 

While tlie sipiash-beetle is a e.oleoptcrous insect, the large blmdc bug 
which is so abundant and destructive to tlie squash is ii 
hemipterous insect, not having free-biting jaws as in the 
beetles, but a long, sieiubw, sharp l>eak, lying, when at rest, 
on the breast, which it thrusts into the stem or leaf-stalks 
of its food-plant. 

I extract the following account of it from the “ Guide to 
the Study of Insects.-’ The s([nash-bug is very destructive 
to scpiash-vines, collecting in great numbers around the 
stem near the ground and sucking the sap with it^s J^tout 
beak. It is a large, blackish-brown iibsect, six-tenths of nat.Hi/o. 
an inch long, and dirty yellowisli beneatii. It hibernates in the adult 
condition, leaving the plants in October. About the last of June the 
sexes meet, and the females “lay their eggs in little patches, fastening 
them with a gummy substance to the under side of the leaves. The eggs 
are round and Oattened on two sides and are soon hatclied. The young 
'ougs are proportionally shorter and more rounded than the ])crfeet 
insects, are of a pale asli color, and havecjuite largeantemne, tlie. joints 
of which are somewdiat llattened. As they grow older and increase in 
size, after molting their skins a fe\\^ times, they become more oval in 
form, and the under side of their bodies gradually accpiires a dull ocher' 
yellow color.” (Harris’s Treatise). The yoiingattack the leaves, causing 
them to wither. Successive broods are vsaid to appear during the sum- 
mer, The odor of this bug is very offensive. Professor Verriel lias found, 
with the assistance of Prof. S. W. Johnson, of Yale College, that the 
odor of this and other hemipterous insects bears the most resemblance 
to that of the formate of amylic ether. It is proliable that this substance 
is its most essential and active ingredient. 

Remedies. — ^l^his insect is so conspicuous th^^it it can readily be con- 
trolled by hand-picking, especially w-hen fully grown. 
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TriK S<>i:asii Lady-Bikd, Epilachna horcalis Tiiunberfr 40). — Feeding ou the 

leiu cs of the .squiisU aiul pum}>kin ; a yellowish grab, with long branched spines. 

Wliile all the other si)ecies of the family of ^Macly-bird” {Goc- 
chiclli(hv) are carnivorous, preying on other living insects, as 
plant-lice, et(i., the ))resent species is iiijurioas to cucurbita- 
ceous plants. Tlie beetle is yellowish, with seven large black 
S(iiulh) L.i. spots on each wing-cover. ‘^Thc larva is yellow, with long, 
.h-iiii.L Pi'own, branehetl s|nnes, arranged in rows of six. on each 
segnnnit, exc(‘pt the lirst thoraeac segment, which has only four. The 
pupa instead of spines has short bristles, especially ou the thorax.’'-- 
(Ostensacker.) Ilesides this beetle, the coininon black llea-beetle,i/n//<cc 
{Epiihrix) cuamcn'S Harris, punctures the seed leaves, causing at times 
n great deal of niischi(T. 

Tni'. Pickle AVojjm, I'huveUnrn Cramor (Fig. 41.) — Thn ing cylindrical holes in 

cuennih(?rs, causing ibe fruit of tin* ciicnujbcr, imdorp or s^piMsh to decay ; a pah?, 
grceui.sh yellow caterpillar, with a })alc^eddi8h head. 

According to Itiley, the pick- 
le-woiui begins to appear in 
the latitude of Saint Louis, 
Alo., about the middle of duly, 
and continues its destructive 
work until the end of Septem- 
ber. ‘‘ They bore cylindrical 
lioies into the fruit and feed 
on its IJeshy jiarts. They are 
giass-feeders, and produce a 
large amount of soft excre^ 
ineiit. 1 have found as many as 
four in a medium-sized cucum- 
ber, and a single worm will 
often cause the fruit to rot. 
They de\ elo]> very rapidly, and 
come to llndr growth in from 
Kcgnieni, (Uilnrgcd ; e, d, f, J\ //, innrkiugs ; //, three tO four WCCks. When 

cocoon; /, nufle nuah.— (After kiley.) about to transform they for-' 

sake the fruit in whicli tln^y had burrowed, and drawing together portions 
of soim‘ leaf that lies on or near the ground, spin a slight cocoon of white 
silk. Within this cocoon th(*y soon become slender, Inowii chrysalides, 
with the head parts prolongefl, and Avith a very long ventral slieatli 
which incloses the legs. If it is not too late in the stmsou the moths issue 
in from eiglit to ten days afterward. The late individuals, lioATever, pass 
the winter witliin their cocoons; though from tlie fact that some moths 
come out as late as November, I infer that they may also winter over 
in the motli state.’^ (Ltiley.) The moth is yellowish-brown, with golden, 
yellow^ spots ou the fore wings, and the hind wings yellow, with a broad, 
dai k border. 

UemedleH , — The encumbers, melons, or squaslies can be examined and 
the infested ones destroyed with the worm within. 

INJURING THE HOP. 

The Ai’Jiis or the Hop. — C lustering often in vast niiiuhcrs on the l)ranchc.s and 
loaves of the hop-vine ; small, greenish, wingless or winged phinl-lice. 

The most destructive insect of the hop at times in New England is an 
aphis, which it is very difficult to exterminate. The best remedy is? 
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when possible, to turn a powerful stream of water upon the leaves, or 
to shower them with soap-suds. So abundant is it in certain years in 
New Egiand that the hop-crop has 
almost been cut off. The following 
Ijgure of the apple aphis is intro- 
duced to illustrate the usual form of 
the plant-louse. 

Tkh Hop Catkrpu-LA r, ITi/pcua humnJi 
(Ilarris). — Dovoiiriii^- 1lu‘ ]eavf‘.s in Juiip, 
and au'aiii in July or An^nnt ; active, slen- 
der, fj^ias8-<i:reon c.‘iter]dliiirH, wifh Unt tour 
I'alsn aiui nearly half an inch lon^'. 

The following account of this de- Fu;. .i-F— A p]»le Ai-his, natural si/(^ and 
sti'uctive caterpillar is taken fn)m my eniari^ed. 

^‘(biide to the 8tiidy of Insects.'^ Late in ^lay or in June, as soon as 
the leaves expand, tliey are oflen dev^onred by the caterpillar of a gniiiL 
moth, Av}ii<‘h, on being ilistnrbed is V(‘ry active, wriggling olf the leaf to 
the groniuL It is double-brooded, the first lot of eater]nllars a])})earing 
late in JMay and early in Jiiin^, the moths dying about late in June and 
early in J nly. A second brood of caterpillars appear in J uly and August, 
in Massachusetts, tlie moth dying in September. When the cater[)il]ar 
is fully grown it forms a loose 
silken cocoon within a folded 
lea r or any crevice, the moth ap- 
lM‘aring three weeks after. 1 
lia ve raised a species of parasit ic 
dy [Tnchina] from the chrysali- 
des, which ]>robably somewhat Fur 4 :*/.— Hop-vine cat( rpdlar, i)npa, and moth 
reduce themiinbcroftlic moths. natmal si/o. 

Remedies, — naiid-pi(‘king and shaking the vines vigorously twice a day 
would, if systematically pursued, be sufUcient ; w hile, in addition, show- 
ering the leaves tvith wliale-oil soap, or a similar tvash, would be elli- 
cacious. 

Def^criptlou of ilie caft rp'dla ', — !>ody h>U{4 and slondcr, witli segnieiitH rather con- 
vex, and with long, sp}ir8(? iiairn. it is unilonniy ol’ ;!• glassy, pea-^rcaai color. TJio 
head is rathe.r huge, and (h^'ply divided into two lolxes l>y i hii median Huture ; it is a 
litth'. more yellowish-green than tlie body, which lapers gradually toward the fail, 
whi](Udic hist pair of legs an* lo!)g and slender. As t]i<‘re ai(‘ Init two [»aii‘s of abdom- 
inal le.gs, the cater])illar walks wilh a Ioo|>ing gait like the span or mea.snriiig ^vormH. 
'idle ]»od\" is striped wilh a narrow whitish line, edged liroadfy below with dusky, and 
with two wliite lines on tlie sides of flie body, tlioiigb specimens vary in the number of 
lines, some having no lateral whitish stripes. It is nearly iialf an inch (U.dd) in length. 
When half-giown the c.aternillaj is of a ])ale, livid, ilesh color, not gj'emjish, with a 
inoad, dark, dorsal line, hounded on eaidi side by a whitish line, 

Ursoriplio)} of ihv )ni>f}t . — It has remarkable long feelers (palpi), and when the ^ving^ 
are folded is triaogular in ontlike like the (triaik letter It is marbhal with gray 
beyond the middle of the tore, wings, wilh a distinct ohligne gray strijx' at tin; apex ; 
aud the fore wings are (*rosse,d by two wavy hlaekisli lines termed of ( hwaled hlaelv 
1 lifts, while there are two similar hhudv tufts in the middle, of the wings; tlu' hind 
'vings are jialer than the rest of the moth. It <'xpan<ls ojie, inch and a quarter. 

Tim Hoj'-Vxxc Hair-Streak HrTTERia.v, rntuole-b- : nccla humnll 

Hari'is. — Frequently feeding on thi* heads of the li<»p ; a Himdl, short, thieli, gieeu and 
downy <ait(‘r{)iilar-with very short legs, transforming inio a small, delicate, brown hiit- 
terily with four limair tails, two on each hind wing. 

A.s I have never seen this caterpillar, my account is taken from that 
of Harris. All he says of the larva is given in the preceding paragraph. 

Description of the huHerJip , — The wings on the upper side are dusky brow n, with a 
tint of hluc-gray ; and, in the males, there is an oval darker s[)ot near the front edge; 
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the hind wings have two short, thread-like tails, the inner one the longest, and tipped 
with wliitc; along the hind margin of these same wings is a row of little pale-hluo 
spots, interrnnted by a large orange-red crescent inclosing a small black spot; the 
wings beneath are sfate-gray, with two w avy streaks of brown edged on one side w ith 
white, and on the hind wings an orange-colored spot* near the hin^ angle, and a larger 
spot of the same color incdosing a black dot just before the tails. It expands one inch 
and one-tenth. (Harris.) It ranges, according to Scndder, from the Atlantic to the 
Pacific, and from the Canadian border to tbe Hulf of Mexico and southward to Ven- 
ezuela. Besides llu' hop, it feeds on Cniitro^i-'f apii folia, Iljfpericnm aurcam, and PhaseohtH, 

Tan SEMICOLON BuxiEurLY, Pphjgonui (Grapta) interrogationis (Fabr.). — A brown 
catcr])illar with a red head and pale-yellov\^ or browaiish spines, sometimes defoliating 
tlie vine, and changing into a large tawny-orange bntbnily w-ith jagged and angular 
wings. 

Though the caterpillars of this common butterlly lives on the Ameri- 
can elm and lime trees, it is also at times quite destnuaive to the hoj) 
vine, sometimes abounding to such a degree as totally to destroy the 
produeeof the plant.’' — (Harris.) Tlie cater})illars arc so cons])icuoii.s 
early in August that they can be easily ])lueked olf with the hand. The 
chrysalides, which late in August suspend themselves beneath theleaves 
and to tlie steins of tlie vine, can be picked olf, though Harris I’ecom- 
mends that the vine should be (ait down, sti]>ped of the fruit that is 
sulliciently ripened, and tlieu burned.^^ 


CaierpilhtT. — Browd.sh, varii'gated with pah* yellow, or pnlc yellow variegated with 
brown, with a yellowish line on each .side of tlu’i body; the head is riist-rcd, with two 
blackish branchcil-spiues on tbe top ; and the t he body are pale yellow or 

browiiisl), and tipped with black.^’ — (Harris.) 

ClmjsaHt ^. — Asben lirowm, with the head dee])ly notched, and surmounted by tw o 
conical ears, a long and thin nose-like promin iice on the thorax, and eight silvery spots 
on the back. The cliiysal is state usually lasts from eleven to fourteen days ; but Tlie 
later broods are more tady in their transformations, the butterlly sometim(‘s not ap- 
pearing in Jess than twarnty-six days after tbi*. change to the chrysalis.” — (Harris.) 

Puiterjig. — Taw'iiy orange, wings very angular, though less dentate than in PolggoDui 
comma aud 2 )rogne, but the tails ” of (be liind wings an? longer and more pointed. 7’he 
fore wings are tawny orange, but <lark browui along the outer margin, with the extn'ine 
edge washed with violet. Beneatli ash-colored like old niqiainted pine wood, with a 
large heavy silver mark of intia'i'ogation. It is much larger than P. comma and prog nv, 
expanding over two and a half (2.fi(>) inelies. 


Harris states that great mmibers of the chry8ali(h‘s are anniiallj 
destroy ( hI by little maggots within them, whicli, in due time, are trans- 
formed to tiny four-winged iiies, (rteromaJ as raness(v^) which make their 
estjape by eating little holes through the sides of the chrysalis.’’ 

The Co>i:ma 13utti:rfly, l\)l}/(joula (Omjda) comma (Harris).— This 



li(;. *!l.— liogne BiHicrtlv. 
ffvsi'rijjtion . — The eaO iT'il Ini’ closely n -<< 
tnilly is niuc'h smaller than 1\ \)ih rrogaiionit,, 
bai llie hind wings are more to<)(.hed, with 
<‘olor are much sanu* but .darker. Hi 
jnark, s«>niewbat like a comma. The innei 
than in P. ioferrogationis. Expanse of win^ 
progue (Fig. i 1). 


is a smaller butterlly tlmn the pre 
ceding, appearing in May and lay- 
ing its eggs on the leaves of the 
hop-vine, as well as other plants 
(the elm, nettle and JUiehmcrla cijlin- 
(Irlca). The caterpillars change to 
cljrysalitles in the middle of july, 
tiieir butteiilies lay eggs for a new 
brood of cater])illars, wliich change 
to chrysalides the first of Septem- 
ber and the Initterflies hibernate. 

•inble.s tli.at id' G. inlcrrogatiordfi. The but 
and tlie loro wings of mucli the same .sliiqie, 
a broa<l, loss sharp “ tail.” The spots and 
0(1 w ings witli an angular, slender, silvery 
half of both w ings darker w ood-ash color 
8, gf inches. It is very closely allied to P. 



piCKAKD.] 


THE COTTON ARMY-WORM. 


775 


The Hop Vine Root-Borer, lleinalus miistcUnns Packard. — This 
moth is closely allied to the Eqnalus hnmuU of Europe, which bores in 
the roots of the hop. No borer has yet been detected in our vines, but 
it is not improbable that the above-named species will be found to attack 
this plant. It flies in Maiu^ from the middle of July to the middle of 
August. 

Def^cnjfiion of the moth . — Female vritli the body and sable-brown. Fore wings 

vritb three broad silvery spots on the co.sta, margined with black ; a broad silvery line 
along the internal margin, which is continued as a Hiihmarginal ohliqiie straight line, 
dislocated near the middle of the wing^ and margined with yellowisli-brown with some 
black scales. A marginal series of triangular spots. Fringe dark at the base, spotted 
I'xternally with silver. Beneath, the body is yellowish-brown, as ivS the front edge of 
the fore wings, which is banded with three dusky patches, tlie middle of tlie wing is 
»lnsky, while the legs nvo dark externally. It expands a little over one and a quarter 
(1.3(t) inches. 


Thpialtis imldier of Giote is a species which is coinmon in the foot- 
liills nud mountains of Colorado during duly, August, and Septeni])cr. 
It may prove destructive to the hop when cultivated in Colorado* 

INJURING THE COTTON-PLANT. 


Thu Cotton Aumy-Wokm, Jh tla artfiVavea Iliibner; Anomln .rjjluia Say (Fig. 4.’).— 
IVeding often in vnst iiuiiihers upon the leaves of the eotton-]>lant; a cater|)illar with a 
looping gait, hairy, green, dotted with black along a subdorsal yellowish lino, and with 
black dots beneatb, changing to a pale reddi.sh-brown moth. 

Although this moth, nnd especially the caterpillar, are so abundant 
and deAStructive in the cotton-growing States, there is much that needs 
to be known about its habits and traijAstbrni- 
ations, as good authorities diller. The follow- 
ing account and illustrations are taken from 
my ^KTiiide to the Study of Insects,” with 
some additions from liiley’s Second Kei)ort 
on the Noxious IiiAsects of MiAssouri, and 31 r. 

(irote’s account in Smith’s Eeport on tlie 
Geology of Alabama for 1875, p. llh>. 

The parent of the cotton-worm is a red- 
dish brown moth, with a dark discal oval 
spot centered by two ])ale dots. Slie de* ] 4r>.~Cofton Army-Wonu, 
posits, according to ]\lr. Glover, a low, Egg, and MoUi. 

much-llatteiKHl, vertically-ribbed egg ui)on the surface of the leaf. 

Each female moth dejiosits from 400 to 000, and, according to tlie 
late Thomas Alibek, oi‘ lirenliam, they hatch two days after being 
deposited, if the weather be moist and warm. The worms at first 
i'eed upon the pareneliyma or soft, tievshy iiarts of the leav'es, but 
afterward devour indiOereiitly, not only any portion of the leaves, but 
also the blossom-bud and blossom, together with the calyx leaves at the 
base of the boll, thus causing the lobes which liold the cotton to fall 
1 ntirel}^ ba<‘4v and allow the (.Litton to drop at the slightest touch. While 
young these worms readily let themselves down by a web when dist uiIktI, 
but when older tliey make IoaSS use of this web, and jerk thcmAselves 
away to a eoriAsiderable distance wlien suddenly touched. 4’hey cast 
tlieir Askins at five successive periods, and come to their growth in the 
incredibly short st>ace of fifteen or twenty days.’’ 

The larva is a looper, four (tlu» two foremoAsf pair) out of the vSixteen 
abdominal legs usually ]>resent in the family being wanting, so that the 
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caterpillar resembles the germetrid or measuring-worms in its gait. In 
this way it can readily be distinguished from either the northern army- 
worm or the boll-worm. Its body is thickest in the middle, very hairy, 
green, dotted w ith black along a subdorsal y ellowish line, and with black 
dots beneath, 

‘Mil Central Alabama, ’\says Grote, ‘M have w^atched the grow^th of 
the . W' onus on the cotton-plant. The w orm aiipears there in certain 
seasons, as early as the latter part of June. After feeding for a period 
of about fourteen days, the cotton- worms commence preparations for 
shedding their skin to jiass into the chrysalis stage of growth. For this 
they spin a few loose threads of silk on the plant itself, which they rarely 
forsake for that purpose. Within this light web the lost larvm skin i"s 
thrown otf, and the brow n chrysalis skin is exposed. In this state the 
wairm passes from a week to ten days.’- 

Iviley states tliat, “according to the best authority, there are thre(^> 
different broods of worms during the year, the first appearing in flune 
or diUy, and the last w hich does the most damage, appearing in August 
or September, or even later.-^ 

Like our northern army-w^orm {Lrucarda unipnncfa)^ the cotton army- 
Avorm, the early stages ot the caterjiillar having been unnoticed, owing 
to the fact that it simulates the leaves on wdiich it feeds and is so small, 
becomes suddenly visible in great numbers in a single day, committing 
the greatest havoc in a few hours. 1 extract the following account of 
an invasion of these cotton-WHirms, written by Ihof. J. Ilarby, of Auburn, 
Ala,, and quoted in my Guide: “Saturday, September 19, 1 was in 
the held examining the forms (buds before How ering) and the young 
bolls (fruit after the lloral organs have fallen off ), 1 examined all care- 

fully, with no signs of eggs or w^orms. On Sunday I did not see it. On 
Monday I jiassed it as usual and oliserved nothing unusual, Ou Tues- 
day luoriiing I i)assed it and noticed nothing unusual. On Tuesday 
noon every plant in the Held w^as stripped of all its upper leaves, not 
one remaining as far as could be seen, and tiie plants w ere eovered with 
millions of worms. 1 counted on one plant forty-six AA^onns. They com- 
mence at the top of the plant, (*atiiig every leaf. ^V^]len the ]eavx‘S w^re 
gone they attacked the young bolls, eating through the perianth and 
consuming the young cotton. In the course of four days the wa)rk avos 
done. They did not touch the grape, nor any other plant in the field. 
Many left the Held and thousands w^ere in the road and on the fences, 
but not one in a thousand tlins (vscaped. To-day, September 23, there 
is scarcely one to be seen. Their disappearance is as mysterious as 
their coming. They have left no signs that I can see, either on the stalks 
or in the ground. They have extended over hundreds of miles, and 
nothing 1ms proved a barrier to them, having been as destructive ou 
islands in the river as elsewhere. One-third of the cotton crop has been 
destroyed. Nothing of the kind has occurred in thirty years past to my 
knowledge.’^ 

In 1788 the cotton army-Avorni destroyed, at a low estimate, 200 tons 
of cotton in the Bahamas; in Georgia, the crop wais destroyed in 1703, 
and it Avas very destructive in 1800, 1801, 1825, and 182(3, and since then 
has been destructive in ceitain localities nearly each year, though not 
always in the same State. The average annual loss in this country is 
X)robably some years $50,000,000. So great is the annual loss that it 
w^ould be well if the cotton States Avonld each employ a salaried ento- 
mologist to investigate and report on the insects injurious to the cotton- 
plant. The United States Government should also emiJoy competent 
entomological talent, and have the subject investigated from a broad, 
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scientific standpoint, as it is a matter of national interest to arrest the 
immense annual loss resulting from the attacks of the army-worm. 

As to the original habitat of this insect there is some question. Mr. 
Grote believes that it is “an, imported insect, and nob indigenous to the 
Southern States.-^ He claitns that, as in our climate cotton is an intro- 
duced plant, and has become an annual, the cotton-worm has been im- 
ported with it. As he says : “ The first herald of the eoltoii-worm J. liave 
I'onnd to be always the lliglit of the j)areMt moths. These would come 
to light in houses, and in a few days tliereafter 1 found tlu^ young worms 
on the plants. This, in Central Alabama, was in June or duly, and 
[>re\ iously I had always heard of the appearance of the worm to the 
isouthward. Bcibre it, the (jotton in my vicinity had shown no signs of 
worm, and, had any existed in the country, it must have showed itself 
daring the preceding three months, while the young cotton-plants were 
growing. In I’avorable seasons {lie broods w(‘n» snecessive until Irost, 
and the death of the eottonqilant. Where food failed on one plantation 
the worms wand(*red to another, and not till then. The first brood in 
one locality is irregular, skipping some ]>lantations, invading others. 
Again, J have noticed that, while there was yet leaf enough left, and 
the season yet w arm, whole sections w ould be forsaken by the freshly- 
divsclosed moths. There is no doubt on my mind that the cotton-worm 
has a yearly migration northward, from the ImJs in the case. The cold 
weather finally kills the moths, without tlufir being able to provide for 
a furtlier brood. I have noticed the moth in the fall as i'ar north as 
Canada and the groat lakes, and on th(‘ coast of Maine.* Always ar- 
riving there late in the season, it must [u'rish; there is no food for its 
progeny ; it is too late for it to retract* its steps.'^ Tliis siqiposcd migra- 
tion nortlnvard of tlie cotton armyworm is an interesting and j>ractical 
subject for further investigation. As yet I am hardly inclined to sup- 
iiose that this iiarticular sjietdes shoidd not live in all its stages where it 
is now found, and 1 think that further research w ill }>rove that it is so. 
It should b(* remembered that the <!aterj)ii]ars of a good many species of 
this family do not hatch out until toward midsummer, for exarnjilc, 
tlie northern army-w^onn. Its larva should be looked for in the North- 
cm States where it occurs, and, if Ibuiid, the food-jiiant ascertained. It 
is possible that the chrysalides have lunm carried north in (X)tton bales, 
but under the cireumstaiiees in wJiich I Iia\'e seen the moth Hying on 
an island in Salem Harbor, I do not doubt but that the caterpillar will 
be found. I have taken several specimens of this moth on ('om*y Isl- 
and in Salem Ilaibor. Mr. lOdward Ibirgess informs mo that it flew 
aboard iiis yacht in Ilostoii Day, Sciitember fi, 187:). Mr. Grole r(‘cords 
it from niitialo, N. and Mr. Kiley from Chicago. 

In the accom])anyiug map showing (in^ area, of distribution of tlie cot- 
ton army and boll worm, I have indicated the aii^a in w]ii(*h it is ])cr- 
niaiumtly destructivi*, lieing the cotton-growing portion of the Soutluaai 
States, taken from Walker's Statistical Allas. 

Dcscripiioj) of the moth, — Prile ln’owii, with ;i slight reUUisli ting<‘ ; liind wings sonif3- 
whiit paler, f’uro wings with three iinlistijiiet irregularly se:i]lo[)e<i rethlisJi lines, the 
hasal one on the innt*r third of the wing compo.'^eU of four or five- seallei^s ; tlx^ second 
is sUnated deyond tlie iiiiddh.i of tbti wing, and ln'an<!h«*s out hehiial tla^ iiii<hlh* (trails- 
V(*rsely) of the whig, and sends a branch just heyond the dise;il dot, forming a third 
line. The scallops diiiV'r in size, but the line curves out most just lielow the costa, and 
agaiu opposite the discal spot, which is large, dark, conspicuous, ohliqmjly oval, and 
centered with two unequal bluish spots. Expanse of wings, 1.5;) inches. Salem, Mass., 
Demopolis, Ala., and Waco, Tex., September 5 , October and Novciabcr 15 . — (Bel- 
frago.) 

* This i.s most probably a mistake lor Massfichn setts, as T am quite sure it has not 
been observed north of Salem, Mass. 
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Remedies . — Picking the caterpillars off the plants by hand, ditching, 
and the use of burning stra\Y when the caterpillars migrate from one 
held to another, are remedies that can be applied in the cotton States, 
when labor is cheap, to good advantage. By these means, and the use 
of Paris green, the evil can be stamped out, provided co-operation is 
practised among adjoining plantations. The same means should be 
used as with the northern army-worm and potato-beetle. The most 
serviceable remedy has been the use of Paris green, either dry, mixed 
with cheap flour, or in water, in proportions siililcient to kill the cater- 
l)illars without injuring the plants. This remedy has been successfully 
tried in the South. 1 take the following modes of using this poison 
from Mr. Riley’s Sixth Report. In Texas, by the use of Paris green 
mixed with lime or plaster, or even fine sand, “ a neighbor has picked 
already 10 bales of oUO ])ounds each from 13 acres, while freedmen on 
the same farm lost their whole crop by r'efusing to use it.” Repeated 
applications should bo made after the ai^pearance of successive broods 
of worms. By some, it is said application should not be made after the 
l)olls are open, lest it become dangerous to picker and ginner.” Mr. J, 
R. Maxw(dl, of Alabama, writes to the Southern Farmer: ‘‘I have been 
successful in the use of Paris green on the cotton- worm. I had 100 
acres of cotton on swamp land that would have been rained, but on 
their first ap]>earance 1 commenced on them. 1 put eight hands on 
mules, with two-gallon watering-pots, and had ten more hands and two 
wmgons engaged in keeping them supidied w ith waiter and poison, and 
w'CJit over my cotton twice, up one side of a row and down the other, 
going thus twice to each row. I^oison, labor, and all cost me about 
$300. It has saved me at the very least 20 bales of (iotton. 1 used the 
l)oisori by putting to each caiiful of water half a table-sj)oonful of ])oi- 
son and three table spoonfiils of Hour, stirring it well. 1 tried it first 
without flour, but every show er would wash all the poison off.” Another 
Alabama farmer su(x*essfully used the powder-mixture on 50 acres at a 
cost of 68 cents an acre. Mr. J). F. Front says tliat the cost of material 
an acre ‘‘for two applications will not exceed $1.75, viz: 40 pounds of 
fionr, at 2i cents per pound, and 2 pounds of Paris green, at 374 cents.” 
He found, in his own experience, that an oxi»eiiditure of $100 on about 
80 acres increased the crop at least 10 bales. 

Thk Poll-AVorm, anni(jera Linn. — Eating tho boll of tlio ootton-])lant, 

oorn iu tlio oar, toiiijito-frnil, etc. ; a rather lari^c, thick-bodied, i)ale'gre(‘n or dark- 
brown catcr])ilhir, with loiigitudiu.d light anti dark linen, and wir.li a broad yellow 
band below (he breathing-porcH, and marked with black spots, from which arise hue 
hairs. 

Tin’s moth is a cosmopolitan, being injurious in Europe, and inhab- 
iting Japan and even Australia, it feeds on a vaiiety of plants, not 

oidy devouring the calyx of the tlower 
but the boll, and corn iu the ear as wxll 
as the stock, unripe and lipe tomates, 
green pease, string-beans, and young 
pumpkins. It bores into the stalks of 
the giadiohis, aitd in Europe is kaown to 
devour the heads of hemp and leaves of 
tobacco and of lucern, as w ell as chick 
or coffee pea, — (Riley.) 

“The egg from w hich the worm hatches 
t is ribbed in a somewdjat similar manner 
to that of the cotton-worm, but may 
Fig. 4C>.— Poll-Worm and Parent readily be distinguished by being less 
Moth. (After Glover.) fiatteiied and of a pale straw color in- 
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stead of green. It is usually deposited singly on the outside of the 
involucel or outer calyx of the flower or young boll, and each female moth 
is capable of thus consiguiug to their proper places upward of five hun- 
dred eggs.’’— (Hiley.j 

Some eggs of tbe boll-Avorra hatched in three or four days after being 
brought in from the field, the inclosed worms gnawing a hole through 
tbe shell of the egg, and then escaping. They soon (iominenced feeding 
upon the tender, fleshy substance of the calyx near the place where the 
egg had been de])osited. When they had gained strength, some of the 
worms pierced through the calyx and others through the petals 
of the closed flower-bud, or even penetrated into tlie young and 
tender boll itself. The pistils and stamens of the open flower are 
frequently found to be disturbed and injured without any apparent 
cause. This has been done by the young boll-worm; when hidden 
in the unopened bud, it has eaten one side only of the ]>istils and 
stamens, so that when the flower is 0 ]xm tlie ])arts injured are dis- 
torted and maimed, and very frequently the flower falls without form- 
jiig any boll Avliatever. In many (*ases, howevw, the young worm 
l)ores through the bottom of the flower into the immature boll IxTore 
the old flower falls, thus leaving the boll and involucel, or envelo}>e, still 
adhering to the foot-stalk with the worm safely lodgcul in the growing 
boll. The number of bads destroyed ])y tliis worm is very great, as they 
fall off when quite small, and are scarcely observed as they lie brown 
and withering on the ground beneath the plant. The instinct of the 
boll-w^orm, however, teaclu^s it to forsake a bud or boll about to fall, ami 
either to seek another healthy boll or to fasten itself to a leaf, on which 
it remains until at length it acquiies size ami strength snffi(iient to enable 
it to bore into the m^arly matured bolls, tlie iiiterior of whicfli is nearly 
destroyed by its attacks, as, sliould it not l)e c(>m])letely devoured, rain 
])enetrates through the hole made by th(‘. worm, and the cotton soon 
1)ecomes rotten and will not ripen. * * # Oik^ thing is worthy 

of observation, and that is whenever a young boll or bud is seen witli 
the involucre spread ()]ieu and of a sickly yellow color, it may be safely 
concluded that it has been attacked by the boll-worm, and will soon 
perish and fall to the ground. 

‘‘The buds injured by th<^ worm juay be readily distinguished ])y a 
minute hole where it has entered, ami which, when cut open, will be 
found partially fllled Avitli small black grains, something like coarse 
gunpowder, which is nothing l)ut the <iigeste<l food after liaving ]>assed 
tiirough the body of (he woru).’^ — (Glover, Monthly Agricultural fveport, 
duly, ISOfl.) 

When fully grown, tlie worm desctuids into the gi’onml, tluu’C forming 
an oval cocoon of earth interwoven with silk whenun it chang<\s to a 
bright chestnut-brown (Uirysalis witli four sjunes at the end of (lie body, 
the two middle ones being stoiitt*r Ilian the otluws. In this stale it re- 
mains three or four weeks wlicn tlu‘. inotli escajies. Mr. (iloviw says 
tliat “ there are at least three bioods r'acli year in.Gcorgiii, the last 
brood issuing as moths late in November. With us (Missouri) there are 
usually but two, though as already huited there may be excejitioiially 
three. iMost of the moths issue in the fall and hibernate as such, bat 
some of them pass the winter in. the clirysalis state ami do not issue till 
the Ibllowing spring. 1 have known tliem to jssue in this latitude after 
the first of November, when no frost had previously occurred.” — (Kiley.) 

VaHcnpiio?} of the moth . — I regret that tLero i.s no good deseript ioi^ of the caterpillar 
in existence and that I have no oiiportiinity to study these caterpillars either in a 
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State of nature or preserved in alcohol. Specimens in all stages would bo very welcome. 
TIjc nioth is pale tawny, the hind wings whitish. TlH^ fore wings are uniformly pale 
tawny yellowish, with a small, not very distinct, oval, dark discal dot. Half-way 
between this and the outer edge of the wing is a row of whitish points, shaded witl; 
hlaelv within ; fringe, llcsh red. Hind wings whitish, blackish on the outer two- 
thirds, with a whiter fringe. ]ix]>arise of w ings, 1.40 to. 1.00 inches, I have received 
speciiueus from Mr. Ik Ifrage, ot Waeo, Tex., taken May 18, June 22, July 29, and Au- 
gust 0. 

liinneillfs . — This caterpillar is diffictilt to manage, as it is hidden most 
ot its life. Ifaiid- picking, if thoroughly tried, will save much" loss. 
The moths may be trapped by spreading ii mixture of vinegar and sugar 
over foods or in ])lat(‘s, ami molli- traps should be liberally used. A 
moth closely allied to this and whicli in the cater]:>illar as well as 
moth state may be easily confbundtal with the boll-worm, is the so-called. 
l)h]ox worm, originally described by ^Messrs, (frote and Robinson under 
the name of lleliofhis pfLloxopJiitoa, Tt occurs all over the South and west 
as far as California ami Cregon. Professor Riley, in the Prairie Farmer, 
states that tliere are ‘Mwo broods a year, the first appearing in July 
and becoming moths by the middle of August, the second passing the 
vvinter in the chrysalis state. Tlie eggs art'. de]iosited singly on all por- 
tions of the plant, and the cateri>iUar when about to become a chry.salis 
enters tlie ground and interweaves grains of sand with a few silken 
threads, forming a very slight elastic cocoon.’' 

J)VHcr}x)(iorr of the moth . — It in u.simlly a little smaller tlian U. (trmif/rnt ami with a 
large black Jiscal spot fully twice as large as in that s]>t'ui(‘s. A dark tasvny V)and 
runs from tlie di.scal spot to the inner (‘tlg<? of the wing. In IVont of rlu' discal spot are 
two dark, small costal sjxds, ami a third much larger, one mair the apex. Hind w ings 
with a very large, black Innate discad spot, almost entirely wanting in If. anitifiira^ 
.vhile as in that speciics the lilaek hordm* incloses a while spot, usually, howevt.u', much 
lietter marked than in //. armi^jrra. Expanse of wings, 1.00-1.49 inches. 

INSECTS ATTACIvING THE TORACCO-PLANT. 


The Toii.vcC<>-Womt, o-amea/a/a Haworth. — Devouring t he leav<*s ; a largo 

green cattTpillar as thick a,s oiu^'s lit tie* ting**r, with a stilt liorn on the mnl ot its body, 
ami changing to a chrysalis in the t‘arth, the moth dying in June to September. 

About the only serious enemies ol‘ the tobiicco-plant are the tvvx) 
species of /Sphin.v moths, flacruslUt Carolina Ijiiin., and Macrosila 5- 
maeulata^ or the Carolina aiul live spotted luiwk-moth. The Carolina 
worm is conhned to the Middle and Southern States, wdiile the cater- 
pillar of the live-spotted liawk-moth occurs in the Northern and AVesterii 
States, as well as tlie Southern. 1 have received r) mdculafa from 
Salt Lake City, through Mr. Jose[>h L. Harfoot, curator of the Salt Lakr^ 
museum. 

So far as my iiersonal laiowledge extends, tlie tobacco- worm is inju- 
rious to the tobacco-crop of the i 'onnectiiuit Valley in Connecticut and 
AVestern IMassaidiiisetts, and is only kept under by watchfnlne.ss, being 
X>icked olf by liaml. In the Middle Slates, for example Tennessee, the 
ravages of tlie ‘Tobacco worm,” as stated by the Scientihe Farmer, 
which may refer either to this insect or the Carolina sphinx, is a great 
liinderance to the successful enUivation of tobacco in Tennessee. But,” 
adds the editor, an enemy to it -has appeared in the person of an ich- 
neumon-ily, which destroys the worms in large numbers. It is thought 
if this ichneumon keeps at its work, that certain lauds will possess a 
high value for the cultivation of tobacco.” The accompanying cut (Fig. 
48) represents an ichneumon-parasite, a species of Micro{/a,st€r, bred by 
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Mr. J. IT" It-inertonj from Macfosila o-nutculatd ; the cross-liues rcpreseut 
the natural .size, uutl a, the cocoon, natural size. 
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Fig. 4i) illustrates an ichneumon-para^ 
site of the vine dresser, Chwuocainpapavt^ 
pinaUng, reared at Salem, Mass., by Mr. 
Emerton, by whom the drawings of both 
were made. ProfCsSsor Kiley notices a 
species of Microgastcr and ichneumon, an 
undescribed species of Blacm^ a braconid 
iehnenmon, which preys on the five-spot- 
ted sphinx. 

The moth in the I^orthern States ap 
pears in June, without doubt, though I 
have not i)ersonally seen them, lays its 
eggs on the leaves, probably the under 
side, and the caterpillar lives about six 
Fig. ^19,— l(]]iUMiMion-i>:ir;i8itc ofweekvS, attaining its full size from the 
ViijoDivssi r. middle of August until the first of Sep- 

tember, going under ground in September and early October, During 
this month 1 have fix (luentiy seen the motlns at twilight in Amherst, 
Mass., Hying abont tlie flowers of the petunia, probing their deep 
tubular eerollas with their long tongue. Onr figure, (47,) copied from 
Harris, will suffi(*iently indicaite the size and transformations of this 
common moth, the caterpillar of which, in the Northern States, often 
passes under the name of the tomato or potato worm. 

The caterpillar is rather dark green, with seven oblique greenish- 
yellow stripes on the side of the body. The chrysalis may be known 
by the large, coiis[)icuous tongue-case which projects from the body like 
the handle of a pitcher. 

In the MacroHila ry maculata there is no white spot at the base of the 
fore wings, and on the hind wings are two distinct angulated bands. 

The Carolina moth is ash-colored, with a white spot at the base of the 
fore wings, while the central band of the hind wings is indistinct. The 
caterpillar feeds on the tobacco and the tomato. It is dark green, with 
lateral, oblique, white bauds, edged above with l)liiish and short trans- 
verse black stripes. The tongue-case is shorter and less curved than 
in the five-spotted sphinx. 

INSECTS INJURING THE GRAPE. 



The Guape Phyt.loxera, remphiguH rUifo/iw Fitch; FliyUoxtra 
vasfatrix Planclion. — What the Colorado ])otato-beetle is to the potato, 
the Hessian lly to wheat, and the canker-worm is to the apple, the 
phylloxera is to the grape. This amounts to saying that the vine is in 
danger of extermination from the latter insect. My attention has been 
drawn for two years past, while spending a few weeks in September at 
the Agricultimil College in Amherst, to the ravages of this pest, by 
Professor Maynard. In the autumn of 1875, we found it in abundance 
on the leaves of several varieties in the vineyard on the college farm, 
while this year, in company with Professor Maynard, 1 examined the 
roots and found the following varieties more or less infested by the root- 
variety of this plant-louse: Clinton, Agawam, Concord, Iona, Delaware, 
Adirondack, Israella, Isabella, Wilder, and the native grape under 
cultivation; the Clinton was affected more than the others, and the 
Concord much so when growing in a slightly damx), ill-drained and par- 
tially shady place. 

1 am Hot aware that this formidable x^est, which has occasioned such 
consternation in Europe, has been detected before in New England, 
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except in Connecticut, where it has been found by Mr. Riley. I received 
it several years ago from Philadelphia, and it has done much damage 
in the Middle and Western States, while it is known to aflect vines in 
California. As we are destined to be greatly annoyed by it, a brief 
description condensed from the excellent account by .Mr. Riley in his 
sixth, seventh, and eightli report of the insect in its two forms, may be 
timely. The insect was first found in this country, and was described 
by l)r. Fitch in ISoG, under the name Pemphujm vifi/oUw. Its proper 
name is Phylloxera vltifolhVj though most authors speak of it as Phyl- 
loxera mstatrix. It exists iu two forms, one raising irregular galls on 
the leaves, and the other forming small swellings on the rootlets. The 
root'form is both wingless and winged, the latter very rare. The leaf- 
form is said to be always wingless. 

The wirigless female of the leaf-form lays, on an average, 200 eggs, 
and sometimes 500. There are perhaps live generations iu a year. This 
leaf-form produces round, irregular galls, sometimes as large as a pea, 
but it does little damage compared with the root-form, which is much 
more abundant than the leaf-form (especially on native vines) in France, 
where its ravages ha\o been so alarming that the French government 
have ottered a reward of 300,000 francs for a simple available remedy. 

The leaf-form descends to the roots in the autumn, and there hyber- 
iiates. The larvm of the root-form are at first smooth and lilie the 


young of the leaf-forrii, but afterward molt and become warty, so as 
to become readily distinguishable from them. 

Professor Riley ami certain French observers have lately proved that 
the gall-producers (or the leaf-form) come from the injpregnatcd or 
winter egg. 

The winged females begin to appear in July, but are jnost abundant 
in August and September. lake the wingless females, they reproduce 
by budding (parthenogenesis), the eggs not being fertilized by males, 


no males being in existence, 
the pupa state, they rise iu 
the air, aud spread to new 
vineyards, where they lay 
t wo or t h reo, soni eti m es e i gl j t 
eggs. These eggs are of two 
sizes, and, in about a fort- 
night, from the larger eggs 
are hatched wingless true 
sexual females, aud from the 
smaller eggs wingless males. 
‘‘The abdomen of the fe- 
male, after impregnation, eu- , 
larges somewliat, and she is 
soon delivered oi‘ a solitary 
egg, which difiers from the 
ordinary eggs of the i)arthe- 
nogenetic mother, only iu 


ilaving issued tioui grQUud \^:h[h iu 



becoming somewhat darker. 
This impregnated egg gives 
birth to a young louse, which 
becomes a virginal, egg- bear- 
ing, wingless mother, and 
thus recommences the cycle 


Pig. 50. — Typ(> galhvcohi. a, b, TJowly-liatcIUMl 
larva, ventral ami dorsal view r, ; d, section 
of gall; c, swelling of ton<lril ; /\gJi,moth(iV gall- 
louse, Ifnferal, dor.sal, and ventral views; i, licr 
antenna ; y, her two-jointed tarsus. Tha figure 
on tlio side of each enJai'ge.d drawing represouts 
the natural size. (After Riley. 


of the species- evolution. But one of the most important discoveries of 


Balbiaui is that, during the latter part of the season, many of the wing- 
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less, liypogeau lootbers perform the very same function as the winged 
ones ; L e,, they lay a few eggs, which are of two sizes, and which pro- 
duce males and females, organized and constructed precisely as those 
born of the winged females, and, like them, ])roducing the solitarv 
impregnated egjj Thus, tiie interesting fact is established that even 
the winged 1‘orni is by no means essential to the perpetuation of 
p the species; but that, if all 

V such wing<‘d individuals 

' were destroyed as fast as 

^^"■'"""*"1 0 li^yne from tlie ground, 

the s]»ecies could still goon 
jj ^ ^ multiplying in a vineyard 

^ S \ from > ear to year. We have, 

^ ^ tlierefore, the spectacle of an 

V \ J nndergroLind insect, posses- 

l/ sing tile power of continued 
existence, even when con- 
^ lined to its subterranean re- 

treats. It spreads in the 
-y’' J winghvss state from vine to 

V vine, and from vineyard to 

^ vineyard, when these are ad- 
^ jacent, eitherthroiighpas- 

JG. .**1. — lvi)e radumola. «, roots of (Jlniton vine, •. ir 

shol^ ing the voiation of sua'Ilinijjs to leaf-galls, ^ 111 th( j^lOUlld itsell 

the Dower of resistinLT deeoinvM^sitioii : h. larva. Cr OVei* the SlirtacC ; at th(3 


m 


^ jacent, either through pas- 

JG. .**1. — lv])e radumola. ^ <^>r (Jlinton vine, •. ir 

shol^ ing the roiation of suadlings to leaf-galls, s 111 th( j^lOUlul itsell 

the power of resisting deeoinvM^sitioii ; h, larva, Cr OVei* the SlirtacC ; at th(3 
as it appears when hibernafing; d, antinuia sam<‘. time it IS able, in the 
and leg of th(^ saine ; e00/, forins of more iiial lire ^vinged condition tO migrate 
lice; /i, graunlaliotis of skin ; ?,tnherch‘; /, trans- x. , i , i; t ^ 

Y 07 'se folds at border of joints; A’, simple e.yes. IJIUCU IIIOIC CllSiaUt 

(Yfter Kih'.y.) ' points. — (Ulley.) 

The solitary egg above rehuTed to is the wintcu’ egg. As autumn ad- 
ances, the winged individuals become more and more scarce, and only 
,, . ,, eggs, iHWvly-hatclied larvay 

■-./ jV aiHl a lew wing-loss, 08'g--l)c*iU'- 

Y 'v 11 HI 8 inotliers aro stM-ii. The 

latter are said to die during 
yV-J ul. T 7''^^ ‘iV d tJie winter, and conscJiiumt ly 


u/ jl5 ami a lew wingless, eg-g'-bear- 
Y 'v il Hig inotliers are seen. The 

Ml latter are said to die during 

f/'i T M d winter,andconse(iiU‘ntly 

X, X the species in tv in ter is rc^jue- 

I' X lai'N'iC and a few 

-X c ' spring the larvae molt 

\ / / "'M T their winter c.oat, a-nd, alter 

‘ attaining maturity, lay eggs. 

I m\\^ yl\i ''' ' 7^\ The eggs laid by the winged 

'\ V f--'' ) females are placed in the down 
'7'X\-( 'i'ii — N ’^7ne, but 

rl Ip'/V pM |;4 VMM-\ ^more commonly in the earth 

1 1 Vi. I'l \M' / around the roots. 

l,f' 'j. 7 % 'V-.d J to remedies, one hun- 

[pv iMM / j I died and forty have already 

V ' j y^; ^ been proposed in France, but 

/ \v none arc infallible. The best 

r. ro -n ^ , i i ‘ r gCDeral reincdyistlooding the 

r IG. 52. — rvpc ^Yinicvcom, «, puna niiti imago of a • • . • 

problematic individual ,oi supposed malt‘ ; c, its ' ctUtUinU 01 Wlll- 

aute-iina and leg ; e, v'esicles Ibund in the abdomen, tel*. 1 he best SpeeiilC apl>ll" 
(After Riley.) ^ catioii has been fou ud to be the 

bisulphide of carbon, two ounces to be placed in a hole near the root, the 
earth becoming impregnated, the insects are killed. Mr. Kiley has urged 




/tX^j 


BVXy'c 

5'js'FVi 




g ; f, vesif.leB ibund ill the abUoiaen. ter. The best specific ap])li- 

cation has been fou ud to be the 
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the use of re^iisting ADiericaii vines as stocks, and this is iindoubteclly 
one of the best preventive measures whieli can be adopted. The writer 
Avould like tv> know how extensive in the Eastern States is the diKstribu- 
lion of the ])h} lloxera. Qdie gails are at once recognizable, and appear 
in midsummer, wliih^ the root-lurm may be d(dect(Ml by little swellings on 
the rootlets, in which the small greenish-yellow lice may be delected 
after close examination. 

Tiie following reca))itnlation of the different forms in the insect is 
taken from IToi'essor Eiley's article on the l*hijolU\ver(i in Johnson’s 
Cyclopedia : 

1. The gall-inhahitiiig fy])e {ffalhtrohf), forming galls on the leiivt's, and |>rt\sonti])g — 
a, Tln^ ordinary ogg ( od, c), with wjjicli tlic gall is crowchMl ; 
bf Tlie ordinary larva, (t'ig. oO, a, b); 
c, The Kwolhni pjirthenogenotK* in»)llu‘r, without tnlx-ivles (Fig. hfh /y Ji); 
e. The root-inhabiting tyix‘ (/■fnliciroUi)^ forming knols on tho roots, ajul })r('S(Miting — 
a (i, Tbo ordinary egg, dillVn ing in nothing from a, except in its slight largo average 
size ; 

b by The ordinary larva, also differing in no respect from h ; 

Oy Tini parlhenogmiet ie, wingh^ss niotbcr. the analogue of c, but covered with 
tnlun'cles (Fig. bo, < 7 , 

e, Tlie more oval form, destined to become winged; 

Jy The pupa, (Plato FXl'lII, Fig. 1 c); 

< 7 , The winged, partbeiiogimetic female (Plate I.XVIII, Fig. 1 7 ;, h)\ 
hy The sexual egg deposit <‘d by ij, being of two sizes, aJid giving birth 
to tlu^ t wo males and temab.*s; 

F The mab‘ (Plate J.XVI.ll, Fig. '> r) : 
y, Tlie tnit' female (Plate LX VI II, Fig. 'Ll a, h ) ; 

/>, Th(^ solitary impregnated egg (h'])(>siled by y . 
b h by The larva hatched trom A', which, so far as luiown, does not dilTer froju tho 
ordinary larva, exeejd in its giejiter )tiolihea(.\v ; 
ly Thi' hybernaling iaiva, which diliers only from b in being 
rougher and darker. 

The (inAi’t: I'onKsi 1:1.’, Jh/pia ocioiiKK iilafK Fnhr, (l ijj ). — l-)e\ onring tho leaYCS ; 

bright orange, hliie and black lianded. cal <' 1 [m D ans. 

i>y ihe time the syviiigii is in Itlnssom, the cighl-s]>ot (cd, or grapo- 
forester moth tlies about. It is easily 
known by its black line, willi eight large 
spots on tlie dings, two on eacli wing, 
those on tlu^ fon‘ wings l)(Mng yrllowi.sli, 
those on the liind wings white. 1'he cat- 
erjtillar is banded w it h w liitisli-bliie, w ith 
black lines, and on tlie middle of each 
segment is a broader ei ange-yeUow band 
dotted with black, with a eons))i(*uons 
wliite spot on each side beliind. It is an |/a 
imdi and a ((uarte)' long. I>y the middle u(!( ilKI 
of July it becomes fully fed, and jmirates 
ill sligiit w ebs on the ground or in earthen 
eoLVjons. Jland-])jckiiig is tlie best rem-p r>:F— Tlie Grape ForcHier. a, 

edy. This insect is brielly mentioned liere, eater])il]ar ; h, sidt^ view of asog- 
from the fact that a similar caterpillar was enlarged, 

very common at (rolden, Eolo., fJuly 3, ISTb, on tlie w ild grapes by tho 
sid(‘ of the railroad, and wlnni the ewitivated varieties become reared 
extensively, it will probably transfer its alloetions from the wild to tho 
cultivated varieties. Tlie caterpillars of vSeveral vSpe(i(^s of similar moths 
whi(di occur in California, the genus being more numerously 

repiesented on the Pacilic couxSt than elsewiiere, may ultimately be found 
injurious to the cultivated grape. 

50 a S 
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Thk Grape- Vixk Colaspis, Colmxns Jlanda, Lay. (Fig. 54). — Eating the terminal 
buds and young leaves, also riddling the leave.s. A cream-colored and black beetle. 

This little beetle is one of the worst of the forty or lifty different in.seet- 
. . enemies of the grape-vine. 

The beetle ranges from New 
r York to Illinois and Missouri, 

^ It is cream-colored and black. 



with long club-shaped feelers 


nearly a tifth of an in(di long 
'7 "7 - / f t: - \ ,7 the head and prothoray are red 

'' ' dish-y'cllow, while the wing 


Fi(r, 54. — Gra])C-Vino CoJaxjn)^. 2 nat. .sizi‘ ; 1 , cOV'Cl'S are black. iraild-pick 
the isaiiiu*: niagnilii'd *, c, tlic larvai j />, end of body jjjp’ is the best I'eilK'dy ^LIlC/ 
enlarged. (Alter Filey.) ’ 

found by Professor Riley to feed on the roots of the strawberry. It 
transforms in the ground. 


The ViXE-liEAF Hopper, T'Jr(flhiont'ni>i llan iH. ( Fig. 5.5).— Swarming upon flic 
leaves in August and early Seiit ember ; a small, jialc yellow leaf-hopx^er, with two lunad 
red bamls on the wijigs, causing the leaves to wither. 

This little insect, which I have seen abounding in the vineyard of 

the Massachusetts Agricultural 
College early in fcjeptember, when 
the grapes were ripening, is pale 
L yellow, with two broad red bands 
I and a third dusky one at the 
I apex. It is a little over a tenth 
^ of an inch long. It swarms on 
the leaves in August, puncturing 
them with its tiny beak and draw- 
Fio. 55.— Viiu -Lcaf-Hop[»cr. iiig out the sap until the leaves 

turn yellow and become dry and stiff. The young aiipear in June, and 
the leaves are thus depleted for a t)eriod of nearly three months. They 
wither, and hence the plant becomes enfeebled, little new^ wood is formed, 
the canes do not ripen well, and the fruit is stunted and easily mildews, 
w^hilc in a few years the vines become exhausted and barren. The leaf- 
hoppers hibernate, and lay their eggs in the spring. As a remedy, wash 
the vines with soap-suds in June, and, if possible, fumigate the leaves 
Avith tobacco, 



The IvEn-SiioeEPEEED Sinoxyeox', ,Shioxidoti /jc.s/Z/arc Lay. (l^ig. 5b). — Boring niHlcr 

the bark and into the middle of grape-stems ; 
a wliort, tliicdv maggot. 

This blight insect sometimes bores 
under the bark of the grape, as well 
tis in the heart of grape-stems. It also 
tunnels in apfile- trees and in the shag- 
bark hickory, boring holes straight 
^toward the heart of the tree, and 
^ changing to the pupa state at the 
Fm. 5G.— Red shouldered S'uwxulon. a, inner ends of their burrows. (Harris.) 
larva; 1), pupa; r, beetle. (After As a remedy, burn the infested twigs 

or stems. 
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TiTK Ei'Uouk vn ( ’rPJuvXT AV>rg/r.s* wntricosuH jClnuu (Fi^;s. oT-gIF. — D t'voiir- 

ino- the lcavu‘8 from Jimo until Aiiijjiisl. ; a ^rccii false catt rpillai', changin'; to a i>a]o 
houey-hrown saw-lly. 

This destructive insect was imitorted from Eurojie into mirseries at 
Toronto, Canada, and was detected at Jvochester, X. X., dniin^;* the 
year 1857. It seems since that time to lun e spread wi'slw ard and east- 
ward, arriving’ in Easteiai iMassachusetts aJjout lS(ir>, as I. am informtal 
by Mr. F. (I. Sanborn. For ei^^'ht seasons ])ast it has been very de- 
stractivc in gardens ir) iMassacluisetts as well as in Illinois and aMielii- 
i;an, wliere it. s<iems destined to spread farther W(‘st. 

The ])arent of tliis worm is a saw-lly, so name<l from hearing' a saw- 
like stin.i^-, or ovi])Ositor, willi which it pierces the leaves or stalks of 
plants, cuttin^L^- a ;^ash, in wdiicli it deposits an 0 ^ 4 *^, the inissino* out 
from the ovary throiieli the oviduct, ami tlienee tiirouizh the blades of 
the ovipositor into the wouud made in the plant. While most of the 
members of this family cut a ^^asli in the leaf, into w hich au e^j;' is 
pushed, a few, as in the present inse(d, simidy place them on the umh‘r 
surface oi' the leaf, as seen iu Fi^. 5b. ( 1 .) The iiy has four winj^s, and 

belongs to the same grouj) of insects {llijmcnoptcra) that comprises the 
bee, wasp, and ichiieumoii Uy. 

The following account of its habits is taken from tlie WTiters Cuido 
to the Study of lUvsects: There are about lifty species of IS'emaiun in 
this country, of w hich the most injurious one, tin* gooseberry saw^-lly, 
has been brought irom SiUrope. ITohyssor W'inchell, wdio has stinlied 
this insect in Ann xArbor, Mich., where it has been very destructive, 
observed the female on tlie lOtli of flune, w bile d(‘positing her eylindri- 
(*a], w^hitish, and transparent eggs in 
regular rows along tlie under side of 
the veins of the leaves, at the rate 
of about one in forty- live seconds. 

The embryo escapes from the egg 
in four days. It feeds, molts, and 
burrows iuto the grouud within a 
])eriod of eight days. It remains 
thirteen days in the ground, being 
most of the time in the })upa state, 
wliile the tly lives nine days. The 
lirst brood of worms appeared May 
-1 ; the second brood, June 2oP 
Fig. 57 showvs the eggi deposited 
along the under side oi‘ the midribs 
of the leaf; 2 , the holes boied by 
the very young larvae ; and, 3, those 
4 ‘.aten by the larger worms. LoIck cutcu by tiic iarviu. (Alter iiiicy.) 

Fig. 58 (rt, enlarged) represents tne w'orm wlien fully grown. It is 
then cylindrical, {lale green, with a pale-green head, with the segment 
next behind the head, and the third segment from the end of thii body, 
together with the last or anal segment* yellow ; the 10 false or abdom- 
inal legvS are also yellow ; the six thoracic legs are horn-colored. The 
body is transversely wrinkled, especially on the back, and is slightly 
hairy. The eyes are black, and the jaws (liJandibles) are black, and 
on the inner side of the edge reddish. __ It is about three-quarters of an 
inch in length. 




KKPORT UNITED STATES GEOLOGICAL SCRVEY. 






Picvious to the last molt, liowover, ami before it liatl {laiiied its liill 
,, size, preparatory to 

S \ passing into the adult 

!’), \i or winged condition, 

V y the body is (io\-ei'ed 

A;: (.. „ with black tubercles; 

"f \ of wliich 

1 Xl'S.wwiVl arises n stiff black 

'ci a sui»raanal or dorsal 

{ / Wym l»‘itch on the 

) j/ wf segment of the 

K_ <; /It taxly, from whicli 

f ) /;! f/> arises a pair of black 

If "' // *7 spines. On the back 

^ of the false eiiterj >illar 

M the tiibereles become 

siiioolli and trails- 

^ ^ veisely oval, and iw- 

V\ ranged in two regular 

Ij rows* Moreover, a 

ij still more important 

^ * characteristic of the 

Fig. 5S.--Cnrraijt sinv-fly lai \'ii, nutnral size ; a, enlarged oi'ui in this stage is 

the jet-black head, whicli in the fnlly-growni insect is ])ale pea-green. 

In Wahuu, iny attention was drawn to the ravages of this worm by Dr. 
William Mack^ who found them heeding on the currants in his garden 
* ^ June 8* At this time they were spim 

ning their cocoons, which were of silk, 
tough, dense, like iiarchment, and at 
first green, then becoming blackish, and 
M A ' covered with tiartichss of dii’t, and at* 

T i w \ taehed to the leaves in the breedingdiox. 

, j r -< T V tbit of doors th(\\' may be found tin''- first 

^ , week in June, and again during the fiist 

\ / . week in July among the leaves and 

/< — ^ ^"^talks on the bii.shes, or among thr 

(a -C y leaves lying on thi‘ ground, or jxnliaps 

more fr(M]uently a little under the snr- 
I face of the ground. Here they remain 

between Iavo and three weeks in June, 
J k the adult flies (in Salem) apiieaiing 

^ ^ JuncL^o. At nearly the same dale (Jane 

I 1 i ^ g><)) the worms of the second brood v erc 

j ^ spinning their e.ocoons* These cocoons 

(belonging to the see.oiid brood) remain 
under ground or on the leaves about the 
flies appearing in the stiring and laying 
their eggs as soon as the leaves unfold. 

jS'ot liaving specimens of botl\§exes of this saw-fly at hand, I com])ile 
the following description (often using their own words) from Messrs. 
Walsli and Uileyks account in the American Entomologist, vol. ii,p. Dlj 
from which tliese illnstrations (Fig. 51) u, h) are taken. 

The female (Fig. 50 />)‘is a quarter of an inch long ( yo^o-iVn)? 
of a bright honey-yellow color. The bead is black, witii all the i>aits 
between and below the origin of the antenum, except the tip of the 
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inandiblc's (jaws), dull lioney-yellow. The antenna' are brown-blaek, 
oi'ten tinged with reddish above, except toward the base, and beneath 
entirely dull reddish, except the two basal joints. They arc four-ilfths as 
long as the bods*; the third joint, when viewed sideways, is four times 
as long as wide ; the third, fourth, and tifth joints are eiiiial in length, the 
remaining joints slowly diminishing in length. On the thorax are four 
conspicuous bla(*k s[)ots and other smaller ones. The legs are bright 
honey*yellow ; the basal or hip-joints (coxa> and trochanters) whitish, 
while the extreme tips of the himl shanks (tibia-) and tlie whoh^ of th(3 
himl toe-joints (tarsi) are bhudvish brown. The wings arc glossy, witli 
tlark veins, and expand a little over half an inch. 

The male (Ing. 5b a) is rather smaller imdi in length), and is 
blaek. Tlie head is dull honey-yellow. Tlie antenna* are brown-black, 
often a little reddish beneatii, ex(!ept toward tlie bas(‘ ; they are as long 
as the body, and wliile longer than in the female, an^- also somewhat 
tiatteiu'd out. The tiiorax has the wing-scah's and the i)roth()rax, or 
collar, honey-yellow. The under side and tip of the abdomen are lioney- 
yellow. 

The injury done to enrrant Imshes during tlie past year was very 
great. In June, we saw them in great numbers in a garden at Law- 
rem^e, where they had strij^ped the bushes, eating the leaves <l()wn to 
tlie leaf-stalk, myria<ls clustering upon the Iiranehes. The birds evi- 
dently do not feed upon tlnnn, and thus, in dealing with this insect, we 
are depriN Cd of one of tin* most powerful agencies in nature for restrain- 
ing a sii[>erabundance of insect-life. 

As this is an important and practical subject, let ns digress for a 
moment to notice sonn^ facts brought out by Mr. J. J. Weir, of the London 
Entomological Society on the insects that seem distasteful to birds. 
He liuds by caging up birds whose food is of a mixed cimracter (purely 
insect-eating birds could not be kept aliv^e in confinement), tluitall hairy 
(laterpillars were uniformly uneaten. SncIi caterpillars are the yellow 
bears’^ {Arctia and SpUoHoma), the salt-marsli (*aterpillars {Lencarelia 
ucwa),andthe (';iter|)illar of t he Vapon'r motli (Oigyia), and the spring 
larv;e> of butbutlies : wit h these may perhaps be classed the I^liiropeau 
currant saw-lly. lie was disjiosed to cemsider that the ^Miavor of all 
these caterpillars is nauseous, and not tliat the mecliauical troublesome, 
ness of tlie hairs pn'vents their being (‘aten. Larxae which sjiin webs- 
ami are gregaiious, are eaten hy birils, but not with avidity; they ap- 
pear very mmdi to dislike the wel) sticking to their beaks, and those 
completely eoncoaled in the web arr^ lelt unmolested. When branches 
('overed with tin* web of IIjfpovo)in:nh( cvonptncJJd (a litth'. moth of the 
T'niea family) >veri'- introdiu*a*d into the a\ iary, tliose larva? only which 
venturi'd beyond the protindion of the web weri*- eaten.-’ 8mooth- 
skinnetl, gaily-colored cater[>illars (such as the currant Ahraxds, ors]>au 
worm), which nev(n‘ comaxil tln'msc'hes, but on the coutrary a])]H*ar to 
court observation'’, w(‘re not tomdu'd l)y tiic birds, lie stales, on the 
other hand, that ‘^all (niter} alia rs whose habits are imctuniab and are 
dull-(n)h)red, with iiesliy bodies and smooth sldns, are (nitcn with the 
greatest avidity. Ev( ry s[)(K*ies of green catetpillar is also much jcb 
islied. All Gcomelnv^ wh«)se larvae resemble la\'igs, as they stand out 
from the jdant on tlnur anal proi(‘gj^,*are invariably eaten.'’ 3Ir. A, G. 
liutler, of London, has also fouml that frogs anil s}»id(‘rs will not (ait 
the same larvae njecbal by birds, the frogs haviiig an especaal aversion 
to the currant s[)an-worms {Abraxas and llalia). 

The natural enemies of the (mrrant saw-lly are three kinds of ichneii- 
mon-tiies, of which one is a minute egg-parasite. Mr. Lintner, of is^ew 



790 


REPORT UNITED STATES GEOLOGICAL SURVEY. 


York, states that of fifty eggs laid by the parent saw-tiy, only four or 
five hatclied out the currant-worm. We see, then, that though the 
birds apparently destroy none, an immense number are carried oil", even 
before they have a chance of doing any mischief, by minute insects of 
their own order. 

One of the best remedies next to picking them off by hand, and which 
is really the most practicable method of gitting rid of them, is to dust 
powdered white’! hellebore over the bashes, by sprinkling it from a 
muslin bag tied to a stick, as it otherwise excites violent sneezing. 
XTsed in this small quantity it is not poisonous. This is the remedy 
used with most snc(‘(\ss in the West, and recommended by Messrs. 
Walsli and Diley. J h^l^'e used it with good siu’.ccss in my own garden, 
and it is a thorough remedy if thoroughly and ])ersisteutly ajiplied. 
JJr. W. Mack, of Salem, tells me that he has used a solution, consisting 
of a i)ound of copperas to six gallons of wat(‘r, with much success, if 
blackens the leaves, but does not injure them jiermanently. 

J)r. E. Worcester, of Waltliam, according to the Boston Journal of 
Chemistry, finds that this worm ‘‘may be fully and almost immediatel.v 
destroyed by the use of earbolate of lime. The doctor tried the powder 
in many instances during the past summer, and found that while it was 
fully as etfectivc as hellebore, it was less disagreeable, less costly, and 
perfectly safe. The method of using it is to spi inkle it over the vines 
as soon as the worm makes its appearance, bringing it w(Jl in contact 
witli the leaves, and soon the insect is destroyed. It will need but two 
or three applications, and the work is done.^^ 

This worm attacks the goosebt^rry as Avell as the currant, thougli in 
Massachusetts its ravages have been more conlined to the latbir shrub. 
As a preventive measure against its furtlier s])read, in bn.ying or 
transporting gooseberry and currant bushes, Walsh rec.ommends that 
the roots be carefully cleaned of dirt, so that the cocoons may not be 
carried from one garden or nursery to another. 

The Native Olrraist Saw-Fly, rristophora (fros^svlanw Walsh. — 
As this species may be confonmled with the Enropean saw-fiy, though 
belonging to a dilferent genus (rrlsfiphora), the following brief account 
of it is (‘xtracted from my Guide to the Study of Insects : 

This saw Jly (Fig. 00 n., larva ; 
^>9 female, from the “American 

of 

V Walsh) “is a w idely ditfused spe- 

^ cies in the Northern and Western 

"" States, and injures the currant 
V V ?/ gooscberiy. The female tly 

S ^ ^ \ is shining black, while tlie head 

^ ^ is dull yellow, and the legs are 

^ honey -yellow, with the tips ot* the 

six tarsi, and sometimes the ex- 
I’lG. (iO.-.Nativc Ctn-vant «aw-Fl.v. larva ; ^ipS of tl.e llilltler tibilC, au(l 

^ ^ of the tarsal joints, ])ale dusky for 

a quarter of their length. The wings are partly hyaline, with black 
veins, a lioney-yellow costa, and a dusky stigma, edged with lioney- 
yellow. The male differs a little ^n having black coxa>. Mr. Walsli 
states that the larva is a pale grass-green worm, half an inch long, with 
a black head, which becomes green after the last molt, but with a 
lateral brown stripe ineethjg with the opposite one on the top of the 
head, where it is more or less couilueut ; and a central brown black 
spot on its face. It ajipears the last of Juno and early in July, and a 


a. larva ; 
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secoud brood in August. They spin tbcir cocoons on the bushes on 
M liich they feed, and the fly appears in two or three weeks, the speci- 
jiiens reared by him flying on the 26 th of August.” This worm may at 
once be distinguislied from the imported currant-worm by the absence 
of the minute black warts tliat cover the body of the latter. The same 
remedies should be used for this worm as are recommended for the pre- 
ceding insect. 

TiiF. CvTiUiANT Si’AN-WoKM, EnJUvlua rUmivia Filch. (I'iiij. hi, iifotli ; Fig. 1, 2, 
caterpillar; .‘1, pupa, irom tlic “American Eiitoniulogibt.’' ) — D(‘\ (Hiring Ihc leaver ; a 
bpau-woriii, about an inch long, bright yellow, spotted, being nut-black. 

Man.v por.soiis, in speaking of the eniTant- 
Avoriii,’’ cont()aiid the caterpillar-like saw-lly larva 
M ith the well-known geometer caterjhilarj wdiich 
is a native si^OAaes, and was long since described 
by J>r. Fitch, under the name of AhraxaH ribea- 
rla. As soon as the leaves of the currant are 
fairly expanded, late in May or early in June, the 
young caterpillars, scarcely thicker than a horse- 
hair, may be found eating little holes in them, Fio. ni.— Moth of Cut rant. 
Jn about three weeks after hatching it becomes fully growai, b(Mng 
about an inch long, and bright-yellow’ in color, the body being co\’ered 
V ith large, black dots. The chrys- 
alis is shining reddish-brow n, about 
half an inch long, and may be found 
late ill June, either upon the 
ground or Just under the surface, 
lu tw’o wa?eks after entering the 
chiwsalis state the moth may be 
observed flying about the garden 
or resting upon the leaves daring 
cloudy w^eather. The moth is yeh 
low" ochreous, with dark, often 
nearly transparent, lilotclies on the 
Aviiigs. It is not easily mistaken 
for any other moth. Mr. Filey, in 
an article on this insect in the 
‘^American Entomologist,'^ states 
that by sprinkling powdered helle- 
boie upon the leaves, or a}>i>l>ing 
a solution of eight or tw elve ounces 
to a bucketful of water, the cater- 
lullars will be killed. lland-])ick- 
ing assiduously lollowed uj), and 
a vigorous shaking of the iMlshes Fi<;J)2.-~(airrantSpanAVonn. fAfOw Jiilcy.) 
oN’er a sheet or a ne\vspaper, repeated twice a day, will keei) the insect 
within moderate bounds. 

INSECTS INJUKING THE AVFLFu 

The C\NKEiir\A()nM, Aniso})icrjf.r rernala F-^ck., and A. aviKJiinaUi I'ackfird. (Plato 
l.iXlX Figs. 1-1.) — I>(‘vouring iJn; leaves; a d:irk-strip(‘(l sp:in-wf>rni, varying in eolorto 
pale greeji, transloiTning in tln^ earth, and with winglef^s J'(‘inale,s and wiugcal males. 

Next to the apple-tree borer, which has almost cut oh the apjile crop 
of the Eastern vStates in certain localities, the canker-worm, always 
local in its distribution, is the most injurious. Originally confined, as 
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an injurious insect, to Eastern Massacluiselts and Connecticut, it is now 
injurious in Illinois and Missouri. It must originally, at least A. vernata^ 
have occurred all over the United States east of tlie Mississip[>i, as I 
have received it Iroin Texas. It may possibly be introduced into the 
Territories, and therefore I refer to it simply in this connection. 

Let us now examine the life-history of a canker-worm. And here we 
will confine ourselves to a single species, the Amsopierux vcrnata of 
Peck, which api)ears in the spring, not touching at present on the 
autumnal si)ecies. About the 1st of JMay, at the time when the leaves 
of the apple are unfolding, the young canker-worms break through the 
eggS", wliich liave been laid earlier in the season, in Marcli and April, in 
l)atches on the bark of tlie trunk ami limbs. Tliey may be soon found 
clustering on the terminal buds and partly unfolded leaves, and are 
then about a line in length, and not mucli thicker than a bit of thick 
thn‘ad. 

How they grow and devour every green thing on the tree is too well 
known to the fruit-raisers in the eastern ])art of Massachusetts. Fortu- 
nately, owing to the want of wings, the female is exceedingly sedentary, 
and year alter year the trees of particidar orchards and towns are defo- 
liated and turned brown, while a<ljoining orehards and towns scarcely 
suffer. By the 20th of Juno, in Essex County, Massachusetts, the orcli- 
ard looks as if a fire had run through it. At that date the worms are 
fully fed, and they then descend to the ground, letting themselves down 
by a silken thread. At this time 1 iuw o, destvoyed t housands by jarring 
the tree ami collecting those which fall down. I have watched old anil 
young robins busily engaged in eating tliem, nnd from the number of 
toads ill my garden, gathered about under the trees, I feel confident 
that they eat multitudes of them. 

The worms at once enter the ground, change to chrysulids severnl 
inches below the surface, near the trunk of the tree, and there remain 
until the early days of Murcb and April, when the wingless females 
ascend the trees, and the winged males may be seen llnttering about. 

I took pains one spring, in the middle of April, to count tlie number 
of these moths on my apple-trees, fourteen in number, averaging from 
6 to 7 indies in thi(;kiiess, besides three elms. They were more abund- 
ant on the apple-trees than the elms. But on those seventeen trees 
there were counted, adhering mostly to tlie tarred paper, l,0()b males 
and 200 females. The vSpring of LSTo was cold and backward, and tew 
moths wi‘re seen belbre this date. From these data w(i can ascertain 
approximately the relative numm’ii^al ])roportions between the sexes, 
which setmis to approximate live males to one female. 

The s])ecies I liave referred to is the spring motb, tlie AnirWpfcrj/.o 
vernata of Peck, but not of Harris. The other species is much less 
abundant in the adult condition, and only appears in the autumn. The 
wings are thicker than those of ywaufu, and the caterpillar has an addi- 
tional pail* of proii-legs, though so short as to be useless. 1 iind that 
most of tlie damage is done by the catert>illars of vernata. On June 
15, 1875, 1 collected 557 caterpillars from tlie ap]>le-trees in my garden. 
Of these 520 were vernafa, and 27 were the young of the autumn s[)ecies. 
Peck, in his account published in 1705, states that vcrnata does the 
jirincipal damage. •« 

As for remedies, the use of printer’s ink laid on tarred paper is the 
cheapest, though the ink should be applied every day or two. The use 
of tin troughs of oil surrounding the tree is almost sure to stop the 
ascent of the females, while wooden troughs of oil built around the bot- 
tom of the trunk is almost equally efficacious. Care and attention, and, 
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above all, co operation amon<y those suffering from these worms, would 
enable us to check their ravages. 

riate LXVTX, Fig. 1, represents the caterpillar of rer/nrfa; ft, egg; c, 
(?, side and dorsal view of a segment of the caterpillar. Fig. 1?, the male 
moth ; ft, the wingless female ; c, three joints of the antenna ; d, dorsal 
view of an abdominal segment. Figs, d and 4 the diiVerent stages of the 
autainnal species (A. mitaninata). 

The A^iekk’AN Tent-Ca TEE i’iELAn. C/isiorampa ainericana Harris. (Plaro I.XIX, 
r>, 0.) — 1)('\ out inf; t lj(^ juitl forming conspioiinus lamt-liki' wets or iirNts in llio 

forks of tljo l)ram-Ii<‘s ; a largo, hairy catorpillai* with a dorsal Klrip(^ aiKl numor' 

oils lino, wrinlvlod black lines on a. yellow groniid^ united below into a common black 
band, with a blmi 8[)ofc on tlio side of eacdi ring. 

At the Siune time that the canker-worms are breaking ont of tlnnr egg- 
shells, the .voting tent-(mterjfdlars ai‘(' following suit. This occurs usu- 
ally about the 1st of ^la.v, in the region of Boston, or a month or six 
Aveeks earlier in the lu t it tide of Saint Lonis, just as tlie leaves arc un- 
folding. At this time, if one will examine closely the conspicuous 
bunches of eggs on the twigs of the tree, he may be able to see the little 
caterpillars cljislering about on the outside of the egg-mass. When 
liatched, they have largo heads, and the body is ])rovided with long, 
scattered hairs. They at once betake themselves to the opening buds, 
congregaling at noon time, when the sun is hot among the axils of the 
branches, there forming a tent of silk fi>r ])roteetiou from the siiii and 
rain. As they increase in si/(% they make extended journeys over dif- 
ferent blanches, laying iiathways of silk whercA'cr tiiey go. The tent 
or nest increases in size until it becomes the conspi(mons, but by no 
means ornamental, object so notic(*able on the grounds of slovenly farru- 
t‘rs early in June. The caterpillars become fully grown by the middle 
of June. Then they spin dense, tough, white cocoons under loose bark, 
or under boards and rails offences, ami the moth appears about the 1st 
of Jul.y. 

I once experimented with a worm to see liow persevering it would be 
in sj)iiining its cocoon. After one cocoon was linished 1 removed it, 
when by anotlnu’ day a new one was spun like the oilier. Upon my re- 
moving this, it spun a third one which was thin and slight, the sipiply 
of silk having been (‘xhausted. Tlie silk is sec^reted by two glands one- 
half longer tliau the Innly whmi drawn out, but which are folded up 
beneath the digestive canal, and open out on the under lip. Th(‘, silk is 
tluid, becoming solid on ex[)osnre to the air. 

Tlie American t<‘nt-eaU*rpillar is about two inches in length, with 
long, ratlier dense hairs. Along the ba(‘k runs a white stripe, acA.'orntia- 
nied by numerous hue, wrinkled black liiu's on \i yellow ground, nuited 
below into a common bliU'k line. On thi3 side oi' cucli segment of the body 
is a conspicuous blue spot. 

The moths hide by <hiy about the garden, and vlien the lamps are 
lighttal, in they dart and tumble about on the table under the* light, in 
an insensaie way, as if frightened out of their Avirs. Ho peculiar is their 
mode of entering a ligliteil room, that one can usually tell what moth 
is coming by its peculiar, nois.y mode of entrance. The moth is reddish- 
bro\vn, very thick-bodied, elotluid in a thick coat of long Jiairs, and with 
vShort, broad, .strong Avings, as it fifes sAviftly. It is reddish-brown, 
with two oblique, dirty-white lines on the fore wings, whiidi expand 
when outstretcheil, about an inch and a half. Early in July the female 
lays her eggs, in bunches of from three hundred to four hundred. They 
are placed side by side, in a mass surrounding the tAvigs (Plate LXIX, Fig. 
o, c), and after they are thus stuck on so as to surround the branch like 
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a collar, the entire mass is covered over with a gummy secretion^ which 
hardens, and serves as a protection to the eggs. 

Remedies , — In tlie early spring as well as late autumn the bunches of 
eggs should be i)iclved off and burned. When the tents are formed in 
June the nest should be removed with a mop dii)ped in oil or kerosene, 
at noon-time, when the caterinllars are in the tent. By discharging a 
gun close to the nest it can be destroyed with a small charge of powder. 

Plate LXTX, Fig. 7, represents the caterpillar of CUsioeampa dlssirbi 
Iliibner {sylvatiea Harris), which rarely occurs on apple-trees, being more 
common on the oak. It is a light blue, with a tiorsal rim of eleven 
white oval spots. Tlie moth, witli the eggs, is represented at Fig. 8. 
There are two species of Clisiocampa in (California {C. caUforiiiea Pack., 
and (7. eonstrietn Stref(ih), and one is troublesome to appie-trees at Salt 
City, oMr. Barfort tells me, which may in time leave the oak on which it 
feeds and attack the apple. Both of the eastern tent-caterpillars orig- 
na ly fed on the oak. 


Tm^ Fall WKn-WoiiAi, Ihfphantrw /^.r/or Harris. (Fig (53.) — Forming huge wehsoa 
friiitaiitl lorest tre(',sin An^mst ; a. 1 miry, slender, ^Teeihsh-yellow caterpi liar dotted witli 
hlach, cliantrin]*’ to a slluvv-^vllite unspotted moth. 



Fig. d:h — Fall Weh-Worm. a, larva; h, 
chrysalis; c, moth. (After Iviloy.) 


This common and annoying cat- 
erpillar is nniversally abundant, 
weaving its eons]>iciions web or tent- 
like structure on the branches of the 
apple, pear, and cherry, etc., in Au- 
gust, the worms remaining about 
until the leaves are nearly ready 
to fall. Qdiey usually eat the leaves 
on one entire branch and then pass 
to the next, tying the leaves to- 
gether with silken threads. They 
are easily exterminated by hand- 
picking. 


Tnu C<^Dj)LixG Moth, Carpoaipm pomoncJJa Lioo. (Plato TiXlX, 0.) — Fating 

holes in a}>plo..s, cjuiHing thoni to hiU prematurely ; a small Ihvsh-oolored worm, traiis- 
forming into a small gray moth. 

This moth, which is such a universal pest in the Eastern States, has 
for live years past, Mv, Barfort tells me, been injurious to the apples in 
Salt Lake (hty. Indeed, it is the only considerable pest of the apple in 
the Territory, but one that attracts a good deal of attention. Mr. 
Henry hkl wards, of San Francisco, writes me that it has not yet occurred 
in (/alifornia. 

The moth lays usually one egg on the blossom end of the fruit early 
in summer, and the caterpillar hatches in a few days, burrowing di- 
rectly into the core of the forming fruit. It attains its full size, becom- 
ing fully fed, in about three weeks, when thoai>ple drops to the ground, 
and the larva transforms in a thin or sometimes quite thick cocoon 
in crevices in the bark of the tree, etc., and in a few days after another 
brood of moths appear, though most of them, as I have found in Maine, 
remain in their cocoons through «t?lie winter iu the caterpillar state. In 
Ibis condition I liave found theiii under the loosened bark early in May. 
Many of the worms, Dr. Le Barm, in his Illinois report, says one-half, 
instead of waiting for the immature api)les to fall, desert the apple and 
let themselves down by the web or walk dowu the trunk of the trees. 
The moth is gray, with numerous darker, transverse lines, and with a 
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curved black line before the ocellated patch on the inner angle, which 
line is edged with a coppery tint. Plate LXIX, Pig. 9, re]>resents the 
caterpillar, with the worm-eaten apple, the cocoon (/), and the chrysalis 
and moth. 

Eernedies . — This troublesome pest may be i^artially destroyed by gath- 
ering the “ windfalls,” though the larva often deserts the wornVeaten 
apples before it bdls. The best remedy is that suggested by Dr. Trim- 
ble, who binds bands of hay about the trees from July until the middle 
of September. The larvm crawl under these bands and there spin their 
silken cocoons, when every fortnight the hands can be removed and the 
worms destroyed. Dr. Le Barm recommends for Xorthern Illinois that 
the bandages be in ijlace a month after the blooming of the trees; that 
they be examined seven weeks after the falling of the blossoms; that 
three subsequent examinations be made at iniervals of twelve days, 
and a final one alter tl)e leaves of the tree have fallen. In tlie latitude 
of Saint Louis, Mr. Biley suggests that llie lirst examination be made 
not later than six weeks after the falling of the blossoms ; and that four 
subsequent examinations, at intervals of twelve days, be made between 
it and the final one in the autumn when the apples are gatliered. 


The Ai’PJ.E-WKi-n^rL, Avlho)iomus qaadrUfihhns Say. (Fife’s, (il, (^0 — Borin<^ in tlic 
apple; a long, .slender maggot, Iraiistoiiniiig in the apple into a weevil, with a snout 
iieaily as loiiix as the liodv. 



if a 


Fi(r. HI. — Apph'-AVeevil, adult, a, 
nat. size; It, e, inilarged. (Alter 
Kiley.) 



This weevil, which need not be confounded witli the plumAvcevil, 
IkS smaller, and has a longer beak. With its long snout it <liins holes 
into the apple, deposits an egg, and the grub goes right to the heart of 
the apole, feeding around the core for nearly a month, when it trans- 
forms in the fruit, which does not fall. It remains two or tljr(M‘ W(*ek8 
in the pupa state, not leaving the fruit until it becomes a beetle. — 
(Kiley.) 

IXkSECTS APFEOTING THE PLUM, 


Toe PJ.rM-WEF.Vii., (MuofrachclnH nenuphar Ifrrb.st, — Fiuioluring tin' yoniig frnil ; a 
weevil, like a drhal iiluni-biul in gmcral appearance, whose grub in tin; pJniu cau.scs 
the fruit to prematurely tall. 

The plum-weevil lias nearly cut off the iVuit in the lOastern states, so 
that comparatively little is raised. The following condensiMl ac(tount 
is taken from The (bride to tlie StuVfy of lirsects:” This beetle is a 
vShort, stout, thick weevil, and the snout is curved, rather longer than 
the thorax, and beat on the chest when at rest. It is dark brown, 
spotted with white, ochre-yellow and black, and the surface is rough, 
from which the beetle, as UarrivS says, looks like a dried luul when 
shaken from the tree. When the fruit is set, the beetles sting the 
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plums, and sometimes apples and peaches, with tlieir snouts, making a 
curved iiicisiou, in which a single egg is deposited, Mr. F, C. Hip 
shows that the curculio makes the cresceiit'Shai)(*.d cut after the egg 
pushed in, ^so as to undermine the (‘gg, and leave it in a kind of tlaj) 
formed by the little ])iece of the tlesh of the fruit which she has undei^ 
mined* (Jan her object be to wilt the piece around the egg, and pre-^ 
vent the growing fruit from crushing itV — (Practical Entomologist, Vol. 
ii, p. 115 ) The grub hatclied therefrom is a little footless, tleshy white 
gi ub, with a distinct round lighUbrown head. The imitation set up by 
these lava^; causes the fruit to drop before it is of full size, with the 
la\ui still within. Now full fed, it burrows directly into the ground and 
transforms during the last of the summer. In three weeks it becomes 
a beede. It also attacks other garden- fruits, such as the cherry, peach, 
and quince. 

Remedif . — The best remedy is jarring the trees, and catching the larvic 
in sheets and burning them. l)r. LlalPs “curculio catcher” is an exceh 
lent invent ion for destroying these insects ; it consists of a large inverted 
white umbrella, fixed upon a large wheelbarrow, split in front to reeeivt^ 
the tr unk of the tiec, against which it is driven with force sutlicient to 
jar the cnrciilios from tlie tree into the umbrella. 


INSECJTS INdUltlNG THE STPAWBERRY. 


The June Ueetle, VhiUojihiuja fu-sca (Frohl.). (Seo 10, ]). 720 .) — Eating tbo 
roots; llio large, ilosby white grni) of the C/Oinmoii May or ,)niH? la*etle. 

The following account is taken from my third annual report as State 
Entomologist of ^lassachustdfs : 

“ With the increasing attention paid to the culture of the strawberry, 
it has been found tliat several insetds not before sus})ected to be iuclinetl 
to feed on this i)Iant, now habitually fre(|uent it. Of these perhajis the 
most injurious is the strawberry saw lly, whi(;h in this State, but iiiort^. 
especially the Western States, as in Illinois, does in some cases the 
most grievous damage. Then a few moths wliich Iiave been known to 
feed on fruit-trees, tlie currant, etc., have transferred their affections to 
tlie strawberry ; such are the apide-leaf roller or Tortri.v^ the satfron 
measuring moth (Angcrona cromlaria)^ and several otlier caterpillars 
found in the Western States, and d(\scribed in tlie entomological reports 
of Messrs. Walsh and Riley, and also in ‘ IlaiTis’s Treatise on the inju- 
rious Insects^ of this State, and the reporter’s Hjruide to the Study of 
Insects.’ 

“Next, however, in importance to the strawberry saw-iiy [EmphytuH 
onaculatKs)^ is one of the most common and familiar of all these insects 
which everywhere Ibrcii their atUmtioii upon us. This is the common 
]\Iay beetle, rlnne beetle oi' ‘ dor bug,’ the American representative in its 
abundance and injurious (lualities of the European cockchafer, 

“Dr. Harris lias given a brief sketcli of its liabits and transformations 
in his Treatise, and referred to the injury the grub, sometimes calletl 
Mvhite-worm,’ does to the loots of grass, remarking that "in many 
places the turf may bo turned up liki^. a., carjiet in consequence of tiio 
destriKition of the roots.’ He, hf6\A'ever, docs not say that it attacks 
the strawberry-roots, which it has for several years been known to do in 
gardens about Salem. My attention was especially called to its ravages 
by Mr. D. M. Raich, of Salem, who has lost many straw berry-plants by 
the Avhite grub. It seemed evident that they were introduced in the 
manure placed around the roots, as during July ami late in summer a 
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iiianure berjp near by rswarmed witli the AvoU-known white grubs, in va- 
rious stages ot develo|Hueut, some apparently iu the seeond year and 
others iu the third year’s growtti. They eat the niain loots of the i)lant, 
thus destroying one plant after another. Ihoin this it will be obvious 
that it we observe the ]>lant to wilt and suddenly die, we may look for 
the white grub and at once kill it to prevent tiii ther ravages. It is evi* 
<lent, so large and voracious are these worms, that one plant would be 
a mere rrille to one of therm 

‘^It also eats down in much the vsame manner young srpiash-plants, as 
I am told by Mr. 0. A Pntnarn, of Salem, who lias been obliged to plant 
llic seed over once or twice. They attack young plants at tlu^ time when 
they have thrown out tlinm or four lea ves. It is obvious that iu dealing 
Avith tliis destructive insect Ave must become familiar Avitli its habits. 
Every one knows the larva or grub of this insect, so that a detailed de- 
scription is not necessary. It is a large, soft-lmdied, thick, Avliite worm, 
nearly as large as the thumb, its Iiead is yellowish or pale horn-cml- 
orcd. its skin is so thin and traiispanmt that the air-vessrds and viscera 
can be seen through it, Avhile, though it has three pairs of l(‘gs, it is so 
gross and unwieldy that it lies, when dag out of its udreat, Hat upon 
its side. 

JJoAA^ many years the grab lives before cluinging into the beetle we do 
not know, but probably at least tliree. It aivives at nuiturity in the 
autumn, and early in i\Iay iii tins state the. chrysalis may be found iu 
little rude cells or chambers about six iueh(^s under the mold, iu Avhieli 
position we have found it in Maine late in May. During the latter j>art 
of May and early in June, /. c., for about a mouth, it Hies about at night, 
especially on Avarm nights. By day it hides iu fruit and other trees, 
clinging to the under side of the leaves by its long, curved (daws, Avhich 
are admirably adapted for the pui pt)se. Here it iloes at times miu’h in- 
jury, esp(‘eially, as Harris remarks, to eherry-tie(‘s, 

“ VV^Jiere it lays its eggs is not detiuitcdy known, but it is ]>iobable that 
it buiTOws in the soil and th(‘re lays its eggs, as (lo(^s the European 
(mckcJmfer, of whose habits Harris giv(‘s a summary, and also the gold- 
smith beiWle, of which we give an aeimiiut I'artlun* on. Ililcy, however, 
says that ‘soon after pairing, the lernale b(‘(U](‘. eree])s into the earlh, 
esptHuallA' w]ier(‘ver the soil is loose and rough, ami alter depositing lun- 
eggs to the number ot torty or fifty, di<\s. T1u*se liateh in the eoiirs(' of 
a mouth, and, the grubs growing slowly, d(r not attain full six(‘ till the 
(Sil ly s[)ring of the tliird year, wlnui tln\v eonstriiet an ovoid ehaiiih(‘r, 
lined with a gelatinous iluid, (diange inlopujRC, and soon alterward into 
beetles.’ 

the autumn at the ap[n()ach of cold it (l(‘seends to a eonsiderable 
d(‘[>th below tli(‘, snriaxa^ to avoid tin! frost, |)iobably aliout two teet be- 
low the usual de[)th at AvhicIi the groiiml is Iro/am in tlui wint(‘]’. At the 
approach of Avarm weiither, ]iow<‘ver, it makes its wny up near the sur- 
face, Avhere it tbi'ms a sliglit cell by wriggling about, ami tium iiasses 
into the pupa state. It is said to soimnimes puj^ale and apiH*ai in the 
winged state in the autumn. 

“As to remedies against; this grub, the candul gardener will in tin* first 
place destroy all those that he sees bv erushing them to (h‘ath. \Vlien 
the mauure is spread ov ei’ the vStraAA'1?erry-l.)(Mi, In* must walvh it: nar- 
rowly for the grubs so easily seen, and kill them. When a vine is seen 
to die down suddenly in summer he must then dig around the roots and 
search for th<nn, and go over tlm bed car(d‘nHy, evem if liel]) has to be 
employed. It is better to spend even niueli time and money for two or 
three years in succession, in eiideavoriug to exUmaiiuate these grubs, 
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than to yield passively to the scourge. The remarks of Mr. Lockwood, 
that we reprint in our account of the goldsmith beetle, arc eminently 
practical as applied to this insect. AvS for sj)ecial remedies, wo havV 
none to propose. Watchfulness and care in cult ure are better than any 
special nostrums. 

Undoubtedly the natural enemies of tins grub are many, but we hav<> 
no observations bearing on this point. A fungus attackvS the grubs in 
certain seasons, otfen in considerable numbers. We have received 8])eei 
mens from ^lissouri of dead and dried grubs, with a long stem growijig 
out from them, the result of the attacks of this lungus. It has been 
ligured by JMr. Itiley, who states that anotluu' fungus attacks this worm 
in Virginia. It is well known that caterpillars and even tlu^ commoii 
house tly arc sometimes nttacked by a fungus which re]>laces the animal 
l)()rtion with its own vegetable substance. 

While many animais, such as skunks, moles, crows, (dc., prey on the 
beetles, the only insect-enemy I ha\ e personally obsorvaHl is the fien^e 
carnivoious Calosoma beetle ((). calidum) whicli I have Jioticed on a 
blueberry-bush busily eugaged in tearing o]>en the hard, liorny sides of 
oue of tliese beetles, which was in vain strugglingto escape; on taking 
up the May beetle a large hole had been eaten into its side, disclosing 
the viscera. 

‘‘Occasionally the beetles appear in immense numbers. It is then the 
duty of the agriculturist to pick thorn olf the trees and burn them. If 
the French take the pains to })ractica hand picking, as in oue instance 
‘about eighty millions were collected and destroyed in a single imrtioii 
of the Lower Seiue^ (lliley), our gardeners can alTord to take similar 
pains. 

“A description of the May beetle is scarcely necessary. Fig. 10 (p. 
720) gives a good idea of its appearance and size, it is bay-colored, 
or chestnut and brown, with yellowish hairs beneath, and is nearly an 
inch in leiigtli. Its scieutitic name is Laclmostenui fumi^ or, literally 
translated, the brown woolly* breasted beetle. The pupa is white.” 

The Goldsmith Bertle, Cotalpa lanigvra^ Liini. — Feinling on the roots as grub ; very 
similar to that of the Juue beetle. 

“We also have in the l^histern IStates an insect allied to the preceding, 
and with much the same habits, both in the adult and preparatory states, 
it is the Cotalpa hxnl(jera. It is nearly an inch in length, bright yellow 
above, with a golden metallic luster on the head and thorax, while 
the under sitle of the body is copper-colored, and densely covered with 
white hairs. 

“Dr. Harris says that it is very common in this State, remarking that 
it begins to aj^pear in Massaclmsetts about the middle of May, and 
continues generally till the 20th of June. Vlii the morning and evening 
twilight they come forth from their retreats, and liy about with a hum- 
ming and rustling sound among the branches of trees, the tender leaves 
of which they devour. Pear-trees are particularly subject to their at- 
tacks, but tlie elm, hickory, poplar, oak, and jirobably also other kinds 
of trees, are frequented and injured by them.^ Dr. Lockwood has found 
it on the white [loplar of Europe^ Hie sweet gum, and has seen it eating 
the Lawton blackberry. He adds that the larvm of these insects are 
not known; probably they live in the ground upon the roots of plants. 

“It has remained for the Eev. Dr. B. Lockwood to discover that the 
grub or larva of tliis pretty beetle in New Jersey devastates strawberry- 
beds, the larva feeding upon the roots, in the same manner as the May 
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beetle. His account was first published in the Aiuericau Naturalist 
(rol. ii, pp, 180, 441). He says that in the month of May in the ordinary 
culture of his garden the spade lias turned up this beetle generally iii 
company with the May beetle. He found that some of the beetles’, as 
in the case of the .Afay beetle, assume the adult beetle state in October 
and remain under ground for seven months before appearing in the 
Sluing. 

^‘Larra . — The larvio he tlosoribos as ‘ whiti.sli ^rnhs, ahout ono iiic]i jukI Uiroe-qiiar- 
tors long hikI ovot* hull’ uii inch Ihiok, with a ycllowish-hrowii scalti t)ij tlio part oor-t.. 
rosxioiitling to tho thorax/ I nitiy add that it so iioarly resi'irihh-s Dio yoiuig (d‘ tho 
May heetlo that it rtMuiiifs a close oxauiinaliou to tell Dumh apart. 'I’lic }iroportii»n.s 
of tho two aro niiudi tlio same; it anything Dui Cotaljxi is slighDy sliortt-r and 
thicker, and ils body is covered with short, siitV liair, especially at. tho inid, while 
ill tlio May ht'otlo the liairs aro inindi lima-, sjiarso, and the .skin is consotjiionl ly shinvx 
They also dillor in tho, Iioad, Ixdng tiilhay inoro rounded in Cotalpn, tin' clyjKMissliortcr 
and very convex, wliilo in tho .ttay h(‘,otlo it Is llaltoiu'.d. ddio upper lip (lahnim) is in 
Cotafpa longer, more rounded in trout and narrower at Ihohaso. and tail oonvox on tho 
siirfaco, while in the young May l)ox;th- it is Hat. Tho antenna' are longoj' and larger 
ill tho goldBiiiLDi bootli^, the second Joint a little. over halt as long as tho third, whiio 
in tho May hootio griih it is nt'arly thro('-(|narloi‘s as long; tho third joint is much 
longer than in the latter grub, while lh<A toiirth and filth artAof the sanuM’olative 
length as in the May heetlo, Imt innch thicker. The Jaws (mandibloH) are much alike 
in both, but not (luite so acute in Die Colalpa as in tlie other, nor are the inner teeth 
so prominent. Tlio maxilla is much hmger and with stouter spines, and the ]falpi aro 
longer and slenderer in the grnh of Colalpa than in the other, though the Joints have 
the same relative proportion in each ; the basal Joint is nearly twice as long as in the 
May beetle. The under lip (labium) is tlironghout miu'h longi^r, and tln^ palpi, tliongb 
two-jointed in each, are much Iong<u' and slenderer in tlui gnih of Citlalpa tlian in that 
of the May Ix'efclo. The leet are much larger ami more iiairy iu the Colalpa, Botli 
larva' are about an inch and a half long, and a third (.00) of an inch thick at the 
widest x>art. 

‘‘As regards tliO luimbeT of years in tlie life of this insect, Dr. Lockwood 
remarks that ‘ when collecting the larvjc in May, I olten observed in 
the same places grubs of the Cotalpa of at least four distinct ages, each 
reprevseuting a year in the life of the iiivsect, judging from Kenny’s 
figures of the larvm of the English cockchafer, or dor beetle {Melolmii'ha 
vulgar is). But the cockchafer becomes aiiiinago in January or Fcbrnary, 
and conics forth into active life in May, just four years from the deposit 
of the egg. Supi)osing our Cotalpa to take on the imago form in 
autumn, and to spend its life from that time to the next May in the 
ground, it would be five years old when it makes its dvinit as an arbo- 
real insect.’ It is possible that Dr. Lockwood may be in error regard- 
ing the age of this beetle, as M. T. Keiset says iu France this insect is 
three years in arriving at its perfect beidle slate. The following remarks 
on tlie habits of the European dialer may aid observers in this (U)untry 
iu studying the habits of our native species. M. Meis(‘t says (see 
‘Cosmos’ as translated iu the Ameri(*an Naturalist, vol ii, p. liOfi) 
‘that this beetle iu the si)ririg of 1805 did'oliated the oaks and other 
trees, while immense numbers of their larvae in the succeeding year, 
1800, devoured to a fearful extent the roots of gai*deu-vegetabl(\s, etc,, 
at a loss In the department of the Lower Seine of over live millions of 
dollars. This insect is three years in arriving at its perfect beetle state. 
The larvae, hat(?bed from eggs laid by the beetles which apiuxired in 
such numbers in 1805, passed a second winter, that of 1807, at a lucau 
depth in the soil of forty oneJiundAdths of a meter, or maxrly a foot 
and a half. The thermometer pdaced in the ground (which was covered 
with snow) at this mean depth, never rose to thirty-two d(‘grees F. as 
niinmum. Thus the hirvm survived after being perfectly frozen (prob- 
ably most subterranean larvic are thus frozen, and thaw out iu tho 
spring at the approach of warm weather). In June, 1807, the grubs 
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beeoino full-fetl, iiuulo their way upward to a mean di.^tanee of 
about 13 iuclies below the surface, where, in less than twa months, they 
all changed to the ])iipii state, and in October and Kovember the per- 
fect beetle a])peared. The beetles, however, hiberiuite, remaining below 
the surtuce for a period of five or six months and a])pearing in A])ril 
ami ]May. The i in mature larv.e, warned by the ap]>roaching cold, began 
to migiate d(ie]) down in the soil in October, wluui the temperature of 
the earth was ten degrees above zero. As soon as the snow melted they 
gradually rose towaid the surface.’ 

*fAs regards the t ime and mode of laying the eggs, we fjuote from Dr. 
Lockwood as follows: ‘On tlie evening of the 13th June last we 
caught ill the drug store, Keyport, whither they were attracted by the 
|)rotusiou of light, four Cotalpas^ representing both sexes. These were 
taken home and well cared for. On tlu^ Idth a pair conj>led, A jar of 
earth was at once provided, and the beetles placed on top of the dirt. 
In the evening the female burrowed and disap])eared. Near midnight 
she had not leturned to the surface; next morning she had re appeared. 
The eartli was then very carefully taken from the Jar, and, as removed, 
was inspected with a glass of wide held but low power. Fourteen eggs, 
were found, not laid (as we expected) in one st)ot or group, but singly 
and at different det)ths. I was surprised at their gre<it size. Laid 
lengthwise, end touching end, two eggs measured veiy nearly three- 
sixteenths of an inch. They were like white wax, semi-transliicent ; in 
form, long-ovoid and jK^rfectly symmetrical. On the 13th of July one 
had hatched ; the grub was well formed and very lively. Its dimen- 
sions were about live-sixteenths of an inch in lengtli and about three- 
thirti(*ths of an inch in thi<!kMess. It was a dull white, the liead-i)latc 
precisely that dull yellow seen in the adult grub, the legs the same 
color, and the extremity of the abdomen lead-color, the skin being 
transparent. T^or IViod, a sod of white clover {Trrfolhcni repem) was 
given them, roots dowinvard, knowing tlnxt the young lar\ae would 
come upward to eat. They wiu'e tlien left undisturbed until August 
11), when the sod was remove’d, and it was found that the gru[>8 had 
eaten into it, thus making little oval chambers, which were cahirged as 
the eating went on. Tliey were carefully ])icktHl out and a fresh sod of 
grass and clover supplied. They had now grown five-eighths of aii 
inch ill length, xHCserving the same colors. 

‘‘ It is quite possible that a few of the eggs escaped nn^ in the ^?earcji. 
I am of oj)inioii, howe\ er, that from litU'cn to twcuity is tlie average 
number laid by one beetle. In short, tlie insect Jays her eggs in the 
night, probably not more than twenty. The hatching of these roipiired 
in the xnesent instance twenty -seveai days. It must be remembered that 
a large portion of this time was remaikably cold and wid. It is almost 
certain that with fa\'orablc thermal couditioiis this might be lessened 
fully seven days. 

‘‘ liegardirig its ravages in strawberry-beds, I cannot do better than 
quote from Dr. LockwooiLs excellent account in the Ammdcan Naturalist : 
‘ When oil a visit in tSeqitember last to the farm of a celebrated straw- 
berry-grower in IMoiimoiUh County, New Jersey, my attention was 
directed to certain large patches badly thinned out by, as the phrase 
went, “the worin.’^ The pLint^Avere dead on the surface and easily 
pulled up, the roots being eaten oil beloW'. It was observable that the 
liekls which prcvsented the worst ajipearaiice were all of the same kind 
of plant — that known as WilsoiAs Albany Seedling. Besides this there 
were nine other varieties under cnltnre, Barinxs’ Mammoth, Schenck^s 
Excelsior, the Agiacultiirist, Triomphijde Gaud, Cutters Seedling, the 
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Jucunda, Pineapple, Early Scarlet, and Brooklyn Scarlet. While the 
Wilson stood second to none of these as a prolific fniit-bearer, yet it fell 
behind them in vigorous plant-growth. Hence, while every kind was 
more or less affecle<l, the other varieties seemed saved by their own 
growth and energy from a destrnctioii so thorough as was that of the 
Wilson. These patches were all planted in the spring and all received 
the same treatment, the groun<l being kej)t open and free from weeds. 
The iunount of the spring-planting was seven and a half acres. Of the 
Wilsons there vvero tliree different patches in places quite separated from 
each other, aud on not less than five different kinds of soil. These 
patches were among and contiguous to those of the other varieties. 
While all suffered more or less, the chief injury b€dell the Wilsons, of 
which not less than two acres were irretrievably ruined. An examina- 
tion turned up the depredator, wlio was none other than the larva of 
the goldsmitli beetle, now engaged in the first one of its allotted three- 
summer campaigns of mischief. These grubs were from the eggs de- 
posited in June in the well-tilled and clean soil, which, I have said else- 
where, 1 thought the Votalpa preferred to meadow or grass lands. 
Compared with others, the larva of this beetle is sluggish and easily 
captured. The black grub of the spring, which is such a pest, attacking 
almost indiscriminately the early tender plants, inflicts its injuries chiefly 
in the night, the ex(ieption being that of dull and cloudy days. The 
night’s mischief done, it descends into concealment atearly dawn. Know- 
ing this, the wise farmer is in seare.h of it at an early hoar, ere the warmth 
of the sun gives it warning to retreat. But the goldsmith grub can bo 
taken at any hour of’ the day simply by scratching away the earth from 
around the roots of those i)lant8 whose dark, shriveled leaves tell of 
the enemy’s ])resence. It is my belief that this devastation might have 
been spared by an outlay of from $20 to $30 for labor, much of which, 
under [>ropeT direction, could have been done by children. Therein 
would have been saved a s rawberry-erop for the ensuing summer, worth 
scarcely less than $2,500, toi* from this sarm> farm the crop of a single 
acre has been sold for $1,500. Then, however valuable such labors are 
in the immediab* -results, that is but a fraction of their worth as respects 
the future. These (Jotalpa grubs, with all their mischief, had not more 
than a third of their ultimate size ; hence tlic^ir real ravenousness is yet 
to come. Besides, what a prospect of increase of numbers, should oven 
a moderate share oftliem reach maturity! Why should not our farmers 
seek to know something about their insect enemies, and, when practica- 
ble, put forth some energy to meet such V ” 

Tub STitAWUBKUY Chowx-Hoker, Analcis fragariw Kih^v.—Borin^ from the crown 
of the x^hmt down into and killing it; a Biiiall, soft, llesliy grub, traiinformiug to a 
weevil. 


From the mid<lle of June until the middle of July iu Southern Jllinois, 
the grub hatches from an egg, sup- 
posed to be deposited by the parent 
weevil in the crown of the plant, 
and bores downward into the pith, 
where it remains until fully grown, 
working in the thick, bulbous root, 
and often eating through the more 
woody iiortions; so that when frost 
sets in, the plant easily breaks off 
and is heaved out of the ground.” — (3C.— Strawberry Crown -Borer and 



(Riley.) A remedy is diffieulhpto 
apply, but; infested plants should be 
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Beetle. (After Riley.) 
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INSECTS INJURING SHADE AND FOREST TREES. 

So im])ortaiit to the Western Territories is the preservation and culti 
vation of forest, as well as shade and ornamental, trees, that a sliglit 
sketch of what is known of the insects found in Colorado to be injurious 
to them will be of some importance until more definite information is 
obtained. On Plate LXX, J have given outline figures of a number ol 
insects either found living in forest-trees in Colorado, or, from the habits 
of their allies in the Eastern States, supposed to be injurious. 

INJURING CONIFEROUS TREES. 

The Spruce-Timrer Bketle, Dryoecetes ajfaher^ Maunh. (Plate LXX, 

Figs. 1^3.) 

This beetle occurred (July 7) in abundance in all stages in a growth 
of Abies menziesii* the common spruce of the Rocky Mountains, at 
Kelso\s Cabin, 11,200 feet elevation, on the road to Gray^s Peak. It 
bores into the back and near the sap-wood in all directions, its burrows 
rcvsembling those of Tornicus pmi^ with which it is associated, being 
irregular, but much smaller. 

The larva (Plate LXX, Fig. 1) is of the usual form of those of the family, 
being cylindrical and of the same thickness throughout, with the end 
of the body full and suddenly rounded; segments convex, especially 
the thoracic ones, and slightly hairy. Ileail two thirds as wide as the 
body, rounded, honey-yellow. Length, 0.15 inch. 

The pupa is much like that of T. plni^ with two anal soft, sharp 
tubercles. As my specimens arc farthei advanced than those of T. jnni^ 
the wings being free from the body, and the abdomen longer, it is im- 
possible for me to draw up a good description. In one example, the 
pujia had retained the larval head, but it was split behind so as not to 
interfere probably with the development of the adult beetle. 

The beetle (Plate LXX, Fig. 3) dilibrs from 2\ pini in its much smaller 
and slightly slenderer body. The head and protborax are two-thirds 
as long as the rest of the body. The abdomen is not scooped out at 
the end as in 1\ piiii^ but truncated, moderately rounded, and the end 
of the abdomen reaches to the end of the wing-covers, which are square 
at the end instead of excavated as in T, pinL Color reddish-brown, 
much as in T,pinL The body is covered with line, stilf, straight hairs. 
Length, 0.14 inch. 

The Pine-Timber Beetle, Tornims pini Say. Pupa and beetle. 

(Phite LXX, Figs. 4,5.)' 

This timber-beetle was common, boring irregularly into the inner 
bark of Abies menziesii. The burrows are like those made by the same 
insect in the white pines from Maine to North Carolina. On the Atlan 
tic coast the more regular burrows radiate from a common center. 
Those observed on Gray\s Peak j^ere 0.08 inch in diameter. 

In the pupa the body ends in two long, pointed, horn like appendages 
arising from each side beneath. The ends of the hind tarsi extend to 
the terminal third of the^wiugs. The auteuine are clavate, not extend- 

^ This tree was kiudly ideutiliecl for mo by Mr. Serouo Watson, from specimeus (d 
the leaves and cones sent him for idouti heat ion. 
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ing beyoud the coxie of the first legs. It is larger, more bulky than 
the aclult. Length, 0.22 inch. 

The beetle (Plate LXX, Fig, 4) is cylindrical, with tlie head and pro- 
thorax together three-fourths as long as the rest of the body ; end of 
the abdomen suddenly truncated, slanting, forming a scoop, the decliv- 
ity smooth, concave, and bounded by high walls, wlu(‘Ii are four-toothed 
ou each side, the third from the top the largest. On each wing cover 
are eight lines of fine, raised tubercles; prothorax with concentric rows 
of fl.ue tubercles, but smootli ou the posterior third. Seen from benenth, 
the wing-covers project well beyond the end of the abdomen. Color, 
pale tan-brown, a little paler on the thorax than on the wing covers. 
Body covered with stiff, dense hairs. Length, 0.20 inch. 

The Stout Pine-Borer, Bendroetonm ohesus Mannh. (Plate LXX, 

Fig. 16.) 

This beetle is not uncommon in Colorado. I met with it at Blackhawk 
and at Manitou. It probably bores in the pines and spruces of the mount- 
ains. It is short and stout, reddish-brown, the head and prothorax 
smooth and shining, though finely punctured, while tlie wing covers are 
coarsely punctured and dull-colored, being a little darlcer than the rest 
of the body. Length, 0.35 inch. 

It scarcely differs from the Dendroetomis terehrans of the Eastern 
States, which I have Ibund in all stages in great abundance under the 
bark of tho white pine, associated with Fisnodcs strohL It mines the 
inner surface of the bark, vslighlly grooving the sap-wood, and pupates 
in April, appearing as a beetle in great numbers on warm days early in 
May, Ou a cursory examination I arin unable to see any difference be- 
tween the eastern species and IJ, ohesus, except that the latter is slightly 
larger. 

INJOKING DECIDUOUS SIIaDE AND ORNAMENTAL TREES. 

The following beetles are common in Colorado and the Rocky Mount- 
ains, and in most eavses will probably be found ere many years to be 
injurious to the trees in towns and on farms. Knowing as yet nothing 
of their habits I have thought it well to select a few of the more com- 
mon species and present such figures and brief descriptions of them as 
may prove useful to western gardeners and farmers hereafter. I will 
not attempt to coin English names lor them. The localities are given 
in the List of Coleoptera collected by me in Colorado, at the end of this 
report. 

Prionus EMARCriNATUS Say. (Plate LXX, Fig. 6.) 

‘‘Body castaueous; head, thorax, and breast covered with long yellow- 
ish-ferruginous hair; antenme fourtecn-jointed, glabrous, perfoliate, im- 
bricate; the imbrications emarginate beneath ; mandibles black at tip : 
thorax but slightly margined, one-toothed on the middle of the lateral 
edge; angles obtusely rounded ; elytra somewhat uneipial, punctured ; 
feet and venter subglabrous. Length nearly seven-tenths of an inch. 
Female glabrous ; antennm simple. Ijengtb four fifths of an inch. This 
species exhibits tlie general form of brevicornis, but the thorax is pro- 
portionally much narrowed, and the characters above detailed prove it 
to be very distinct from that species. The lepaceons processes of the 
antennae We so profoundly emarginate beneath as to appear each bilo- 
bate. I obtained it ou the Arkansas River near the mountains.^’ — (Say.) 
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Criocephalus productus Le Conte. (Plate LXX, Fig. 7.) 

Varying from dark brown to black brown ; unsi)otted, with two liigh, 
thin, raised lines or ridges on eaeb wing-cover. It is closely allied to 
the eastern C\ agresiis^ bat is soriiewlait narrower, and the ridges are 
much more prominent. Length, 0.80-0.85 inch. 

Dectes spinosus (Say). (Plate LXX, Fig. 8.) 

‘‘Head deeply indented between tlienntennie; labrumpiceous; antennae 
longer than the body, black, each joint gray at base; tliorax cylindrical, 
immaculate ; an acute, slightly-recurved spine near the posterior angles; 
elytra (wing-covers) with numerous small impressed punctures, at tip trun- 
cated ; venter with a series of almost concealed black spots on each side. 
Length more than three-tenths of an inch.” — (Say.) “1 formed a special 
genus, Dectes^ for this insect, but it seems to be scarcely distinct from 
LiopnsJ * — (Le Conte.) 

POGONOCUERUS MiXTUS Ilaldcmaii. (Plate LXX, Fig. 9.) 

“ Head sparsely hairy, bla(*k, with an indistinct yellowish spot before 
the eyes; Ifontal line imt)ressed; autennie testaceous, with the tip of 
the articulations bluckisli ; scutcl black ; elytra hisi)id ; base, middle, 
and apex brown ; extreme lip and an oblicpie band before the middle 
running forward and outward, yellowish, with a few brown dots ; ex- 
treme l>ase testaceous; feet brown, varied with testaceous; 2^ lines 
long. Pennsylvania.” — ( Llaldemau.) 

Mecas PERGr.ATA Say. (Plate LXX, Fig. 10.) 

“P>ody black, covered with short, prostrate hair, which partially con- 
ceals the punctures; antenna* nearly as long as the body, annulate with 
cinereous and black; thorax slightly dilated in the middle; a trans- 
verse, arcuated series of four glabrous spots, and a longitudinal, ab- 
breviated, glabrous line behind the middle; scutel whitish ; elytra with 
a narrow white margin and suture; tip entire; thighs dull rufous. 
Length about nine twentielhs of an inch. Upon the middle of each 
elytron is a very indistinct rufous line, which is only visible upon close 
inspection, and is very probably often wanting; a similar spot is upon 
the anterior portion of tlie thorax; the white appearance of the margin 
of the elytra is occasioned by the more dense disposition of the hairs on 
that part. We captured but a single specimen on the Platte Fiver (Ne- 
braska) near the iuountaius.’*-^(KSay.) 

CIIRYSOROTIIRIS TRiXERViA (Kirby). (Plate LXX, Fig. 11.) 

A rather small, short, broad species, dull l)lackish, with faint, metal- 
lic reflections. Surface of the body, especially the wing-cov^^.rs, with 
irregular ridges, the inner one i)arallel to the inner edge of the wing- 
cover; wing-covers with smooth elevated areas, between which the 
surface is minutely pitted with dense golden punctures. Body clothed 
beneath with short, coarse hairs.'''' Length, 0.45 inch. 

Burrestis rusticorum Kirby. (Plate LXX, Fig. 12.) 

Body brown, with an olive-green tint. Head and thorax punctured. 
Each wing-cover with five ridges, four of them wafll-marked and smooth, 
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the inteivs])ace.s with scattered punctures. On the head between the 
eyes are five yellow spots; two simi)le dots, two lon^ spots on the 
orbits, sending two projections ontward, and a line in front sending 
three projections upward. Two unequal yellow spots under tlie eyes. 
Labrum and labium yellow. Five orange-yellow spots on each side of 
the end of the abdomen beneath. Length, 0.84 inch. 

Diceroa peolonc;ata Le Conte. (Plate LXX, Fig, 13.) 

Co])pery gray, often pruinose ; widtli of thorax twice its length, sides 
well rounded in front, behind somewhat sinuous, punctate, furrowed, 
each side with an oblicpie, deeply-impressed line; wing-covers Avith 
deep!} -impressed litnvs ; apex rounded, the wing-covers scarcely divari- 
cate. Lengtl), 0.77-0.85 inch.” — (Le Conte.) 

Melanophila drummondi Kir- 
hS. (Plate LXX, Fig. 14.) 

Body densely pnuedured, sha- 
greened ; shining, reflecting me- 
tallic colors, especially on the 
prothorax, with three bright yel- 
low si)ots on the posterior two- 
thirds of each wiug ciover, the 
ant(n'ior spot being the larger. 

Length, 0.40 inch. 

The Girdler, OncUleres cingu - 
latus Say. (Fig. 07.) 

Althougli tills beetle is not 
known to inhabit Coloradoor the 
Rocky Mountains, ihavc thought 
it well to introduce the following 
figure received fiom Prof. i. S. 

Ilaldeman, of Chickies, i^a., as 
illustrating its mode of cutting 
otf hickory branches. Professor 
Haldemaifs account is given at 
length in the Guide to the Study 

of Insects”, p. 498. Fm. 07.-- Work of the COrdler Pfu^tle. 



INSECTS NUT SPECIALITY INJURIOUS. 

The Transformatioiss of Plfotomfs fallens Lo Conte. 

It is not improbable that this in.sect in its early stage as a larva is 
beneficial to vegetation, since so far as known the young of our fire flies 
devour worms, other larva, and snails, but the individuals of this species 
are so rare, that they }>robably exert but a slight inllnon(*e for goo<l or 
agriculturally speaking. I hav^e recenaul throe specimens of this larva 
from Texas through Mr..G. W. Eelfrage, on whose authority solely the 
above determination is given. For a s[)ecimen of the male, and of the 
exceedingly rare female, I am indebted to tin? kindness of G. I). Smith, 
esq., of Boston, who loaned them fur the par[) 08 e of being drawn. 

The larva is unsually long and narrow, and much fliitlened. The pro- 
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thoracic segment is nearly as wide as long, much rounded in front*, 
this and each following segment reddish, with three yellowish lines, viz, 
a faint, straight, median one, and two curved lateral ones; these lines 
on the abdominal segments more difluse and indistinct. The mandibles 
are long, sickle-shaped, acute, much curved. The maxillary and labial 
pali)i project considerably beyond the curve of the mandibles. Maxillary 
palpi long and stout, three jointed; the two terminal joints long and 
slender, and of equal length ; the terminal third joint projects its entire 
length beyond the end of the labial palpi. The latter are three jointed, 
the third joint very minute. The terminal segment of the body is small, 
oue half as wide and one-half as long as the preceding joint. The feet 
are well developed, ending in a single claw. There are nine pairs of 
spiracles. Length, 0.50 inch. 

The Transformations of Donacia proxima Kirby. (Plate LXX, 

Pigs. 17-19.) 


None of the species of Donacia^ so interesting from their living in 
their eai*ly stages in the roots of aquatic plants, have been studied 
biologically as yet in this country. For the first information we have 
regarding the transformations of any of onr species we are indebted to 
Mr. W. L. Wilder, of Clinton, Mass., who kindly sent mo living speci- 
mens of the larva of Donacia proxima^ found Juno 23 in the roots of the 
cow-lily {Nuphar advena), Mr. Wilder writes me under date of May 23, 
187(>: “1 send you the life-history of an insect, except the egg, which 1 
hope to ad<l to as soon as 1 have the mud in which the larva first ap- 
pears. As you open the inclosed box, if all is right, you will find the 
perfect insect, which I hope will remain alive; 2d, you will find a cap- 
sule-like body attached to a bit of lily-root; examine it by transmitted 
light, and you will see the [lerfect insect ready to emerge. You will 
next c.ome to another capsule, in which a white maggot has inclosed it- 
self while in my possession ; and at the bottom of the box is a ball of 
in lid inclosing a maggot, which has hatched out in the mud within a 
few days.’^ 

Afterward he writes, June 19: ‘Cl have not been able to find the 
eggs, but think I have found their place of deposit in small cavities in 
the large fleshy roots of the yellow lily, into which the larva burrows, 
and in which it feeds, excavating large chambers after it emerges, and 
almost invariably fixes itself on the tender rootlets beneath, where it 
covers itself with its cocoon and remains until mature. I have found 
the larvm in the root and with no outlet but the small puncture where 
the eggs were deposited. I could hav’^e sent you hundreds of the pupre 
just ready to emerge.” 

Afterward the cocoons containing the beetles were found October 24, 
1876, attached to the roots of the cow-lily {Nnphar advena)^ in a pond at 
Salem, Mass., and presented by Mr. S. B. Buttrick to the museum of the 
Peabody Academy of Science, so that we probably have nearly the entire 
history of the insect. The females probably winter over in the dense, 
tough, parchment-like brown oval cocoons (Plate LXX, Fig. 17, natural 
size), and in the spring lay their eggs in such a position that the larva) on 
hatching bore into the roots of tSife lily; the larvie, becoming fully de- 
veloped by the end of June, transform into chrysalides, previously spin- 
ning a cocoon much like that of the saw-flies, and assuming the beetle 
condition in the autumn. * 

The body of the larva (Plate LXX, Fig. 18, enlarged, seen from beneath) 
IS white, thick, fleshy, cylindrical. The head is small, reddish, one- 
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third as wide as the segment behind it; it is thick, and about as long as 
broad. The antennm are short, conical, three Jointed ; the maxillary paipi 
are short, projecting but slightly beyond the (mds of the labial palpi; 
they are three-jointed ; the tii wSt but slightly shorter than the second ; third 
but half as wide and lialf as long as second. Labial |>alpi minute, con- 
sisting of but a single joint, while the labium itself is largo and tlesh 3 \ 
Three pairs of well-developed legs, which are two jointed, ending in a 
wsingle stout claw\ The end of the l)o<ly is suddenly somewliat tlattened 
and l)ent over onto the ventral side, and is armed above with two paral- 
lel, flat, blade-like chitinous appondages, a little curved and a})[)ressed 
to, though free from, the surface on which they i‘est, reaching to the tip of 
the body, and curved slightly backward. The segments of the body 
are quite convex, the sutures <leep]y impressed, and tlu*. exposed parts of 
the body are covered with line hairs. The prothoraeic segment is 
slightly re<ldish, pale brown posteriorly. Length of the body when 
curved, 0.50 inch ; thickness, 0.20 inch. 

Dermestes marmo rates Say. (Plate LXX, Fig. 15.) 

This is the common larder-beetle of Colorado and other Western Ter- 
ritories, and is noticed here as likely to be annoying in museums, and 
as a nuisance in pantries and kitchens. 

‘‘Antenum reddish-brown; thorax indented before the scutel ; pectus 
blackish; postpectus and eoxre with dense white hair; feet blackish; 
intermediate and posterior thighs with a white band before; spot on 
the lateral basal margin of tlie elytra large, angular; venter with 
dense white hair; anal segment and lateral spots black-browm. Length 
from three-tenths to nine-twentieths of an inch. This insect is of fre- 
quent occurrence is Missouri and Arkansas, and is a large species.’^ — 
(Say.) 


The Californian Lapper Moth, Gastropaeha cali/orniea Pack. 

This and the following moth are somewhat annoyirjg insects in Cali- 
fornia, feeding u[)on the oak, and at my request Mr. Henry l^dwards 
has furnished me with the following account of them : 

‘^Thc moth lays its eggs in dune, and they must remain nuhatched 
until the following spring. Just when the young shoots of the oaks 
{Quercus Nee) begin to appear, the larvjc make their appear- 

ance also, spinning thin and irregular webs over the branches of the 
trees. In these webs they house mostly daring the heat of tlie day, 
but sally forth in the evening and at night for food. In this way they 
will so6n strip a tree of its loaves, though it is well to say that the oaks 
do not seem to be permunently afl'ected, as the^" soon send IbiTh fresh 
shoots, and toward the time tliat the caterpillars undergo their change 
to the chrysalis they arc green and guy again. The larvic retain the 
shelter of their web until after the third month, when they wander 
away singly, are found everywhere, becoming sometimes a complete 
nuisance in gardens and fields. They feed in their more mature stages 
upon many plants besides the oak, eating with avidity willows, ash, 
ASseiilus cali/ornicaj Fhoflnia arhniiJkHia^ Arbutus menziesU., as wcdl as 
apple and pear trees. Toward the end of May tlicy s[)in their cocoons, 
seeming to have no choice of locality, but fixing themselves wherever 
they may chance to be, either on walls, palip.»gs, trunks or branches of 
trees, stems of grapes, or among tlie leaves of herbaceous plants. The 
time in the chrysalis state is about eighteen to twenty -one days, so that 
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the moths emerge atid are in the greatest abundance about the middle 
of Jnm^ They come very readily to light, and are a pest to the ento- 
mologist in his nocturnal rambles. 1 regret that I cannot now send 
you descriptions of the larva and chrysalis. Mr. Stretch has them pre- 
pared for his forthcoming book on our Bomhycidw^ and I am sure he 
will forward them to you. I will write and ask him to do so. I can 
send you the perfect insects if they are of value to you,’^ 

PiiRYGANiDEA CALiFORNiCA. (Plate LXX, Fig. 22, male.) 

The following account has been furnished by Mr. II, Edwards: 

“This insect is also very destructive to our young oaks, the cater- 
pillars, which are perfeetly naked and with the head almost monstrous 
in size, making their appearance about the same time as those of Gas- 
trapacha. They are restless little creatures, wandering incessantly over 
the trees, and feeding very rapidly. They spin no cocoon, but hang by 
the tail, like tlje larva of Vanessa^ etc. The change to the chrysalis is 
undergone in April and May, and the moths appear in about fifteen or 
sixteen days. There is a second brood of these insects, the imagos of 
the latter appearing in Beptember and October. Indeed, fresh speci- 
mens are now upon the wing, tliough tln^ second brood is by no means 
so abundant as the first. I have observed that Phryganiilea Gas- 
tropacha never associate upon the same tree, and I think that the for- 
mer lias always the mastery. This is [lerhaps owing to some excretion 
from its body which is unpleasant to the Gasl ropacha ; but of course I 
do not siieak with certainty as to this fact. It is, however, sure that 
they are never found in large (|uantities on the same tree. I am in- 
clined to think that Phryganidea is more destructive to the oaks than 
the other species, as it feeds solely upon Querens^ while the other, as I 
have said, is not so partiimlar in the choi(*.e ot its food. I inclose my 
published description of the egg of Phryganidea. I quote Mr. Edwards\s 
description of the egg and larva ; 

“ The egg is>spherical, a little tiattened above, shining, yellowish- white 
at exclusion, attaclied in clusters of about ten or twelve to the up[)er 
side of the leaves. The third day the apex of the egg assumes a dull 
orange hue, afterward changing to a bright reddish-purple and grad- 
ually to a duller shade as the young larvae emerge. The eggs were 
laid by a female in my iiossession on July 5. lu the young larva the 
head is very large, almost monstrous, pale olive-brown, with a narrow 
black line at base; body pale (canary -yellow, with four rows of black 
spots arranged longitudinally in lines. 

“The mature Ibrm of the larva is noticed in Stretch’s ^ Zygaenidee and 
Bombyeidw North Annu'ica,’ but I subjoin the description of one of the 
many varieties to which it is subject, believing that all information Avitli 
reference to this species (the position of which in classification has not 
yet been settled by entomologists) will prove to bo of value: Yellow- 
ish-white, shining, head large, round, stone color, with a black point on 
each side of the moutli ; a median stripe of reddish-brown and a narrow 
one of the same color on cacli side. A broad black stripe extends lat- 
erally across the second Ksegment base of the head and another across 
the thirteenth segment, which also contains a broken black dorsal line. 
In the middle of the black lateral stritie is a waved whitish line, inclosing 
a narrow black one. At the base of the abdominal legs is a waved 
interrupted yellow line, edged narrowly with black; under side yellow- 
ish-white, faintly marked with broken brown waved lines; feet pinkish, 
stiiped with black ; abdominal legs yellowish-white.” 
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Mr. Bebrens, of San Francisco, writes mo tbat three generations of 
the Phryganidea appear in a .year. ‘^In 1875 it, with tlie larva of the 
Oastropaclia calif oriiica,, ate our evergreen oaks to bi'oomsticks. You 
could hear the caterpillars eat and their inannre drop, the latter cover- 
ing everything 5 it could be swept together by the bushelful. In the 
wake of both followed ichueurnou parasites.’’ 





EXPLANATION OF PLATE LXll. 

Fxg. 1. Rocky Mouiitaiu locust.—a, a, rt, female in different positions, ovipositing ; 6, 
ogg'pod extracted from the ground, with the end broken open, showing how the eggs 
are arranged ; c, a few eggs lying loose on the ground ; c show the earth partially 
removed to illustrato an egg-inaes already in place and one being placed ; / shows 
where such a mass has been covered up. — After Riley. 

FiCr. *2. Rocky Mountain locust. — Front and side view of the embryo surrounded by 
the inner embryonal membrane or amnion. Original: drawn by Ji H. Emerton. 

Fig. 11. Rocky Mountain locust. — a, «, newly-hatched larvm ,* fall-grown larvro ; c, 
pupa. — After Riley. 

Fig. 4. Rocky Mountain locust. — Process of acquiring wings ; o, pupa with skin just 
split on the hack ; h, the adult extruding; c, the same nearly out; d, the same with 
wings expanded ; c, the same with all the parts perfect. — After Riley. 

Fig. 5. a, Rocky Mountain locust ; &, the common red-lcgged locust. — After Riley. 

Fig. G. Rocky Mountain locust. — Terminal abdominal ring ; a, side view ; 6, c, hind 
and top view of the same. — After Riley. 

Fig. 7. Red-legged locust.— -Lettering and explanations the same as in Fig. G. — After 
Riley, 








EXPLANATION OF PLATE LXIIl. 

Fit:. 1. I^arva of Jla)’palus, feeding on eggs of locust; enlarged. (Emerton del.) 

Fic3.2. Larva of radicum, var. CaJopleni Riley, feeding on eggs of locust. 

a, larva, enlarged twice ; 5, pupa-case, natural size; c, the same inagnilied twice. The 
cross-lines represent the length of body and exj)anse of wing of the ily, which is mag- 
iiilied three times. — (After Curtis.) 

Fig. 3. Red-tailed Tachina Ily (after Riley), a, a larva of Tachina which preys on 
the European cabbage- butterJly, introduced to illustrate the maggot of Tachina. 

Fig. 4. Trornhidium ^ericeum 8ay, natural size and rnagnilie<h 

Fig. 5. The Rod mite, young of a species of "Vi'oynhidmm {Aatoma gryllaria Le Baron) ; 
enhirged. 

Fig. G. Gordius aqxuUknis, A, egg; B, egg undergoing segrmmtatiou of the yolk ; C, 
embryo (gastrula) with the priiniMve Htomach an infold of the outer germinal lay<‘T of 
cells (ectoderm); D, embryo farther advanced ; E, larva, wdth the three circles of spines 
retracted within the (esophagus; F, the same stage greatly enlarged to show the in- 
ternal organs; c, middle circle of spines, the head being retracted ; w, muscular layer (?); 

beak or proboscis; i, intestine; .c, embryonal ccdls; /, excretory tube leading from 
< 7 , the secretory glands; n;, msophagus; r, ri^ctum ; n, anus. G, the second larva, 
encysted in a fish — (aftcu* Villot). 11, Gordius tarius, end of body of male, mmdi en- 
larged. I, Gordius aquaticus^ end of body of male, much enlarged. K, Gordius 
aquaticuSj natural size. (II, I, K, drawn from nature by J. S. Kingsh^y.) 








EXPLANATION OF PLziTE LXIV. 

Fig. 1. T^arva of Sarcophoffa caniaria^ enlarged. 

Fi(n ‘2. I’upa caso of the same, enlarged. 

Fig. d. Adult of the samo, enlarged. (Fi^s. 1-3, KmerU)n del.) 

Fig. 4, lied legged loeust, engaged in laying tts eggs; to the right, a hole contain- 
ing an egg-niasa, natural size. 

IhG. 5. (Edipoda {Camnuhi) pellitcida (atrox), Eiaaorton del. 

Fig. ( 1 . Acrijdium anitricanuui, natural size, (after lliley). 






EXPI.ANATION OP TLATP LXV. 

Fig. 1. lleb^siaii Fly, Cttidomtiia dcsirudor, — a, larva; h, j»n])a ; (, stalk of \vlu*at. with 
three cavities containing the larva*, their hcials toward the ^lound. — (After 
Fitch.) 

Fig. y. Jgrolia siifuna Denis and Sehitrenniiller, and Catei pillar or Cnt-Worin.— (After 

I^iloy.) 

Fig. Ik AfjrolU Huhtjofh'iva, — (After liiloy.) 

Fnt. 4. Ccld'na renUjera iStcphens, and (.'aterpillar. — (After liiley.) A Cut-Worni feed- 
in^jj on the roots of different liowers in gardens. 

Fk;. 5. A(jroiU vochrani Ivilcy, and Cut-Worm. — (Alter K.il(;yO 
Fig. d. Oortijua nilela Cuenee, and Larva. — (After Iviley.) 

Fig. 7, Au^oninois Moth, and Fig. H, its Larva. — (f rom Cnide to Study of lns(!ctH.) 
Fi(f. 9. Wheat Tinea, and its larva and <*hrysalis, natural si/a^ and enlarged, with the 
^i;rains of wheat tied together with silk thri'ads.^ — (Alter Curtis.) 

Fig. 10, larva; hj pupa; c, beetle of iSitopInlus onjziv (Linn.), Kice-Wecvil ; c, 
t^itophilub (jninariati (Linn.), Crain-Weevil. — (After Curtis.) 







EXPLANATION OF PLATE LXVI. 

Fig. L The Coloravlo Potato-Beetle (Donjphora lO-Iineata). — a, a, eggs; hj h, larva 
ill throe stages ; o, pupa or chrysalis; dy d, beetle; e, a wiug-cover, enlarged 
twice. — (Afier Riley.) 

Fig. 2. Doryphora juncta . — a, a, €5ggs; 5, grub or larva; c, beetle; d, Tving-cover, 
enlarged, showing two of the black stripes joined together. — (After Riley.) 

Fig. 3. The Potato Systena (5. mitxs Lee.), Kingsley del. 

Fig. 4. Zma trilirxmiay Eastern Potato-Beetle. 

Fig. 5. Lema trUinmta. — a, n, small and mature larva; by end of body of larva; c, 
pupa; (i, eggs. — (After Riley.) 

Fig. (5. a, Novrobaaiit cimrea (Fabr.). — d, male and female antenna, enlarged. — (After 
Riley.) 

Fig. 7. by Macrobasis murina (IjCC.). — r, male and female antennae, enlarged. — (After 
Riley.) 

Fig. 8. Epicauia marginafa (Fabr.). — Blister-Beetle. 

Fig. 9. Epicauia vitlaia (Fabr,). — Blister-Beetle. 

Fig. 10. Epicauia macuiaia (Say). — Blister-Beetle. (Kingsley del.) 

Fig. 11. Epicauia par dalis (Lee.), — Blister-Beetle. (KingslejMlel.) 

Fig. 12. Potato-Stalk Weevil {Baridius trinotatus Say).~-a, larva; by pupa. — (After 
Riley.) 

Fig. 13. Flea-becllo, Epitrix cuaimeris (Harris). — (From Harris.) 

Fig. 14. Lygus Uneolaris Beauv. — (After Riley.) 








EXPLANATION OF PLATE LXVIL 

Fio. 1. Anthomyia cejmrum, Onion and Ply. 

Fig. 2. Or tails Jlexa Wicd., Southern Onion-Worm. 

Fig. 3. Limothrips tritioi Fitch. Fornalo. 

Fig. 4. a, Male ; b, larva. 

Fig. 5. End of antenna of male LimotJirips triiici, Ouion-Thrips. 






EXPLANATION OF PLATE LXVIII. 

Fig. 1. Grai)e Phylloxera. — a, shows a healthy root ; odo in which the lice are 
workiiJj^, represent the knots and swellinj^s caused by tJieir x>unctnres ; c, a root 
that has been deserted by theuj^ and wliere the rootlets have coimuoiiced to decay ; 

shows how the lice are found on the larger roots ; e, female pupa, dorsal view; 
fj the same, ventral view ; y, winged female, dorsal view ; h, same, ventral view ; i, 
magnified antenna of winged insect ; y, side view of the wingless female laying eggs 
on roots; h, shows how the xiunctures of the lice cause the larger roots to decay. — 
(After Riley.) 

Fig. 2, Sexual Phylloxerfc. — a, female msfainx, ventral view, showing the egg through 
the transparent skin gf the liody ; h, dorsal view of the same; c, tarsus, greatly en- 
larged ; d, shrunken anal Joints as they appear after ovi|)ositioii ; e, male caryveccmlw^ 
dorsal view: the dot in the circles indicates the natural size of the insect — (Alter 
Riley.) 








EXPLANATION OP PLATE LXIX. 

Pro. 1. Anlsopteryx vcrnatn Pock. Canker-Worm. — Ciitt‘rx)illar ; ft, a mass of e<^gs 
natural size, and one much enlarged ; c, lateral, d, dorsal view of a segment enlarged. — 
(After Riley.) 

Fro. 2. Aiiisopfcryx vurvata Peck. — a, male, b, fcTnale; c, three antennal joints ; df, 
an abdominal segment sliowing the two rows of spines not present in the female of 
A. autumnata ; e, ovipo8itor.~(Arter Riloy.) 

Fra. ii. Amsopieipx auinmnata (A. pomc/nriii of Morrison lA Mann). — «, c, d, 

/, caterpillar ; h, jeiuale clirysaliH. — (Alter Riley.) 

Fig. 4. Anl-sopiert/x aHtumnafa . — «, male; 5, female; c, imrtion of antenna enlarged ; 
d, a female abd<)miual segment, dorsal view, enlarged.-- (After Riley.) 

I’i(i. r». Cli9ioc((n}pa twivricaua , — «,&, American Tent-Caterpillar ; c, eggs; d, cocoon. — 
(After Riley.) 

Fig. (5. Female rnotli of American Tent-Caterpillar. — (Afti'r ECiley.) 

Fi<’r. 7. Cat(‘rpillar of Cllsiocampa disstrm Hiibner. — (After Ril('\.) 

Fig. 8. h, Female CHsmmmpa dumiria ; a, c, rf, eggs. — (After Riley.) 

Fig. 9. — Coddling moth, Carpoeapsa pirmoncWi Linn, — ci, apple injured by tbo cater- 
pillar c, which hatches from an egg laid at point b ; d, chry.salis ; A, bead and next 
segment of the larva; /, y, moth ; i, the cocoon. — (After Riley.) 








EXPLANATION OF PLATE LXX. 

Fig. Larva of Dryoccctes affdber Maunh. 

Fig. Pupa of the same. 

P''iG. Adult of the same. 

Fig. Pupa of Tomicus pint Say. 

Fig. Adult of Tomicus pint. 

Fig. Frionus emarginatm Say. 

Fig. Criocephalus ])Todacius Lo Conte. 

Fig. Bedes spmosus (Sayh 

Fig. Fogonockerus mixtus Haldeman. 

Fig. 10. A/ecas pergrata Say. 

Fig. 11. Chrysobothris trincrvia (Kirby). 

Fig. 1)2. Fuprestis rusticorum Kirby. 

Fig. 13. Bicerca prolong ata Le Conte. 

Fig. 14. Mdanophila driimmondi Kirby. 

Fig. 15. J)erm€8t€8 marmoratus Say. 

Fig. 16. Bendrootonus ohesus Maniih. 

Fig. 17. Cocoon of Bo7iaoia proxAma, 

Fig. 18. Larva of Bonacia proxima. 

Fig. 19. Adult (enlargtxl twice) of Bonacia proxima Kirby. 

Fig. 20. Fleotomus pallexia Le Conte, male. — a, dorsal and sidd view of the larva j 5, 
dorsal, and c, ventral view of the mouth-parts. 

Fig. 21. Female of Fleotomus pallens. 

Fig. 22. Fhryganidia californica Pack.; male. 

Note. — Figs. 1-16 and 20 were drawn by Mr. J. S. Kingsley, and Figs. 17-19, 21, and 
22 were drawn by Mr. J. 11, Emerton. 
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A P P E N D 1 X . 


LIST OF OOLEOPTERA COLLECTED IN 1875, IN COLORADO 
AND UTAH, LY A. S. PACKARD, JR., M. D. 

Tl)e collection of beetles wiiicb I maclo. in the suinmer of 1875, while 
attached to Professor HaychnPs Survey, was subniitted to Dr. G. H. 
Iloru for examination and identiiicatioii. 

CICINDELID.E. 

Gicindela longilahris Say. Georgetown, Colo. 

Gicindcla pinietulata Fabr, Garden of the Gods, Colo. 

Gicindela repanda Dej. Boulder, Colo. 

Gicindela hwmorrkagica Lee. Salt Lake Point. 

CARABlBiE. 

Carabus twdatiis Fabr. Kelso’s Cabin, foot of Gray’s Peak, elevation 
11,200 feet; Idaho Springs, Colo. 

Pasimachus elongatns Lee. Denver, June 27. 

Brachinus minntus HaiT. Denver, Colo. 

Cadathus dubins Lee. Idaho Springs, Colo. 

Piatynas placulm (Say). Idaho Sf)ririgs, (Jolo. I 

PteroBtiohus luczoiii (Dej.). Idaho Springs, Colo.; Georgetown, Colo;, 
9,000 feet elevation. 

Pterostichus rlparkiH (Dej.). Gray’s Peak, at an elevation of about 12,000 
feet. 

Aynara terreHtris Lee. Idaho Springs, Colo. 

Anara brunnipennis Dej. Arapahoe Peak, 1 1,000-1 2,000 feet elevation ; 
summit of Pike’s Peak and lower down, about 18,000 IVet ele* 
vation. 

Amara intentitialiB Dej. Idaho Springs, Colo. 

Amam oJma Say. Idaho Sprijigs, Colo.; Maniton, July 12; Golden, 
Colo. 

Amara avida (Say). Idaho Springs, Colo, 

JJicaeluB Bculptilis Say. IManitou, Colo. 

Nothopus zabroideH (Lee.). Denver, Colo. 

HarpaluB pensiflvanicuB (Dej.). Denver, Colo.; Salt Lake City, Utah. 
Earpalus furtivnB hac. Golden, Colo.; Idaho Springs, Colo.; Maniton, 
Colo., July 12. 

Earpalus fallax Lee. Idaho Springs; Kelso’s Cabin, Cray’s Peak, 
11,200 feet elevation, July 0. 

Earpahis oblitiis Lee. Idaho Springs, Colo.; jManitoip Colo. 
Erataciinikm dubins (Bcativ.). l)eiiv(^!’, Colo., June 27. 

Agonoderus comma (Fabr.). Denver; Idaho Springs, Colo. 

Discoderus paraUehis (Hald.). Shores of Great Salt laike at Lake Point, 
Utah. 

Pafrobus longicornis (Say). Boulder, Colo. 

Patrobus aterrmm Dej.- Idaho Springs, Colo. 
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Bemhidhim himacidatum (Kirby), Idaho Springs, Colo. 

Bemhidium rupcstre Dej. Idaho Springs, Colo. 

Bembidium UfosBulatnm Sec. Denver, Col. 

DYTISCIDiE. 

Hydroportis vilis Lee. Colorado. 

Mydroporus sellatus Lee. Denver, Colo. 

Ilyhius eonfmus Aub4. Denver, Colo. 

Oaurodytes disintegrattis Cr. Denver. 

HYDR0PH1LID4S. 

Melophorus lincaUis Say. Arapaba' Peak, 11,000-12,000 feet elevation. 
Tropistermis lateralis Hb. Denver. 

Serosus styliferiis Horn. Denver. 

STAPHYLINIDiE. 

Creophiliis villosns (Grav.). Georgetown, Colo. ; Lake Point, margin of 
Great Salt Lake, Utah. 

Philonthus californmis Mann. Margin of Great Salt Lake, Utah. 
Pkilonthus pmderoides Lee. Colorado. 

Philonthus sp. Idaho Springs, Colo. 

TaeJmms sp. Idaho Springs, Colo. 

SlLPniDiE. 

Silpha lappo^ica Hb. Idaho Springs, Colo. 

Catops sp. 

DERMESTID^. 

Dermestes marmoratus Say, Utah. Mr. Barfoot. 

Cryptorhopuluni ruficorne Lee. Garden of the Gods. 

NITIDULIDiE. 

Carpopliilns pdllipennis (Say). Denver. 

COCCINELLID^. 

Coccinella 5-notata Kirby. Idaho Springs, Colo, 

Coccinella d'7iotata Hb. Denver, Colo. 

llippodamia b-signata (Kirby). Denver; American Fork Caiioiv.Utah. 
Mippodamia convergens Gu6r. Denver, Colo. 

Hippodamia parenthesis (Say). Maniton, Colo. 

niSTERID^. 

Saprinus lugem Er. Margin of Great Salt Lake, Utah. 

Saprinus estriatus Lee. Margin of Great Salt Lake, Utah. 

SOARABJElDiE. 

Canthon hudsonias (Forst.). Denver, Colo. 

Canthon ehenus (Say). Denver, Colo. 
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Rhyssemus scaher Haed. 

Diplotaxis obsetira Lee. Utah (Mr. Barfoot). 

Polyphylla decemlineata (Say). Utah (Mr. Joseph L. Barfoot). 

CoUilpa lanigera (Linn.). Utah (Mr. Barfoot). 

Tostegoptera lanceolata (Say). Boulder, Garden of the Gods. 

Liggrus gibbosns (De Geer). Denver, June 27 ; Utah (Mr. Barfoot). 
Euryo7nia inda (Linn,). 

T^'ichim piger Fabr. Manitou, Colo., July 15. 

BUPTIESTID^. 

Biiprestis lanta Lee. Utah (Mr. Barfoot). 

Buprestls rxiHticonim Kirby. Manitou, Uolo., July 10. 

Dicerca prolongata Lee. Denver, Colo. ; Idaho Springs, on popiilus, 
July 0. 

Melanophila dnnnmondi (Kirby). American Fork Canon, tTtah. 
Chrysobothris trinervia (Kirby). The Divide (on the railroad), Colorado, 
July 12. 

Acmwodera mixta Lee. Manitou, and Garden of the Gods, July 15. 

ELATERIDJE. 

Asaphes coracimis Cand. Golden, Colo. 

Melanotiis castanipes (I^iylc). 


LAMPYBIDA5. 


Photinus nigricans (Say). 


TELEPIIORIDiE. 

Podabrus (near puncticollis Kirby). Gray^s Peak, about 12,000 feet. 
Podahrns (not determined). Georgeto^vn, Colo. 

MALACniD^. 

Gallops vittatus Say 1 var. shore of Great Salt Lake, Salt Lake Point, 
July 20. 

Basytes Jmdsonicus Lee. 

Prlstoeelis antennafus (Motsch). Golden, Colo. 

CLERIDJ3. 

Clems ornatus (Say). Georgetown, Colo., on flowers, July 8, 

vrmiDJR. 

Binoderns crihratus Lee. Boulder, Colo. 

CERABqjYGID^. 

Prionus californiens Motsch. Salt Lake City (Mr. Barfoot). 

Priomts emarginatiis Say. Salt Lake City (Mr. Barfoot). 

Asemum moestnm Hald. Mederland,. Colo., Juno 30. 

Crioceplialm productus Lee. Colorado, Shores of Great Salt Lake. 
Batyle ignieollis (Say). Golden ; Garden of the Gods, July 13. 
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'0atify suturalis (Say). Deavor j Garden of the Gods, dnly 13. 
A^eoelytus muripatulKs (Kirby). Boulder, Colo. 

Maiiitou, Oolo. ; Georgetown, Colo., 9,5j90 
feet elevation, July 8 ; Pike’s Peak, summit and 13,000 feet eleva- 
tion ; Arapahoe Peak, 11,000-12,000 feet elevation. 

Acniitops proiem (Kirby). Georgetown, Colo;, 9,000 feet elevation, 
J uly 0. 

Pacliyta nitons Kirby. Georgetown, Colo. 

Leptnra chrysocoma Kirby. Manitou, July 15. 

Leptura sanguined lie Conte. Manitou. 

Deetes spinosus (Say). Denver, Manitou. 

Pogonochenis mixtiis Hald. Idaho Springs, July 5, on populus. 

Mecas per grata Denver. 

letraopoH basalis Lee. Common in gardens in Salt Lake City, Utah. 

OnRYSOMELlD^. 

Coseinoptcra dominkana (Fabr.). 

Pachybrachys (not described), zimcrican Fork Canon, Utah. 

Chrysoelius cobaltimis Lee. Denver, Colo., Salt Lake City (Mr. Bar- 
foot). 

Chrysomela lOdineata (Say). Common; eggs, larva, and imago. Golden, 
Denver. 

Clirysomela adonidis Fab. Georgetown, Colo., about 9,000 feet eleva- 
tion. 

Chrysomvki scripta Fabr. (var. conjfuens Eog.). American Fork Canon, 
Utah. 

Chrysomela exclamationis Fabr. Denver, Colo. 

OraiHodera jyunctipennis Lee. Idaho Springs, Colo. 
ilraptodera piidpennis (Maun.). Manitou, Colo. 

Graptodera (not determined). 

Luperus meraca Say. (Does not appear to differ from ^dyieraca ’’ Horn.). 

Georgetown, Colo., 9,000 feet elevation. 

Orclicstris albionica (Lee.). Idaho Springs, Colo., July G ; Pike’s Peak, 
on summit, abundant. 

Orchestris f Denver. 

Systetia mitis Lee. var. Ijgata Lee. Idaho Springs, Colo., July 5, on po- 
tato-vines. 

TENEBRIONIB^. 

Eusattiis mnricatns Lee. Utah (Mr. Barfoot). 

Coniontis obesa Lee. Manitou. 

Eleodes extricafa (Say). Denver, Manitou, Idaho Springs. 

Eleodes pimelioides Maun. Idaho Springs, Colo. 

Pleodes suturalis (Say). Denver, June 27. 

Eleodes nigrina Lee. Idaho Springs, Colo. 

Eleodes plampemils Lee. Manitou, Colo. 

Eleodes qiiadricolUs Esch. Manitou. 

Eleodes tricostata (Say). Kansas Pacific Eailroad, Colorado, June 26. 
-En^aphion clongatum Iloni., Utah (Mr. Barfoot). 

Iphthimus serratus (Maun.) var. L&tomi Horn. IJlackhawk, Colo. 

MORDELLIDiE. 

EicUdia Icetula Lee. Mammoth Cave,” Manitou, Culp. 

Anasxns rnfa (Say). Georgetown, Colo., about 9,600 feet elevation, 
jfordeZZa Fabr. American Fork Caiion. 





6CTED- Of .COLORAr>dS^?^ 


\ena ammlaTa^d. Goldeb^ J^bitou, Golo. 
unicohr Lee. Denver) jtffiie 27, 

^tena pmtHkita (Mel«.). Deiivet^^ June 27^ 

|/wj¥eM/« Lee. Manitou, Colo. , 

jvrBLOii)^. 

iuh panlalis Lee. Southern Colorado (T. M. Trippe). 

g ^nfa maculata (Say). Golden, JManitou, Colo., on beets. 
icantu punctiroUif: Maim. Ainericau Fotk Canon, Utah. 

^tJiaris ephwricolUs (Say). Blackhawk, Colo. 
temogm^ha diehroa Lee. Denver. 

^Snpgmiha nparsa Lee. Manitoii, Colo. 

^Mhium minimum (Say). Denver, Golden, July 3. 

' OURCULIONTOiK. 

l^ynchites hieolor Fabr. Georgetown, Colo., about 9,500 feet elevation. 
^hrijaateH latiroHtri^ Lee. Salt Lake City (Mr. Barlbot). 

%ryUmnH brevicolUs Lee. Denver, Colo. 
inthonomna (u/:rt' described). Golden, Colo. 

Imecllii^ Lee. var. Denver, Colo. 
traim^ersuH Golden, Manitou, Colo. 

pertinax Oliv. Salt Lake City (Mr. Barfoot). 

SCOLYTIDJE. 

yrgoccctes affaber (Mivnnh). Gray^s Peak, 11,200 feet elevation (Kelsons 
' OaW t ^ 

Tomiciis pini (Say), Gray’s Peak, elevation 11,200 feet (Kelso’s Cabin). 
Pobigmphtis rujipennis (Kirby). Gray’s Peak, elevation 11,200 leet (|£eL 
3o’s Cabin). ' 

Ui^^^droctorms obesiis (Mann). Blackhawk, July 2 ; Manitou, July 15, 
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